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(54) MMHflA30-AHHEJIMPOBAHHbiE H30- H fETEPOMMIOlbl U CnOCOB MX nO/lYHEHMH 



(57) PecfrepaT: 

Hcnorib30BaHMe b Ka^ecTBe 

BblCOKOSC^CfceKTMBHblX 3 HT3 TOH HCTOB 

peuenTopoB aHrnoTeH3WHa-2. Cyu^HOCTb 
n3o5peTeHn«: mm nfla30-aH He/in poBaHHbie W30- h 



reTepoL^MKnbi m cnoco6 mx nonyneHHfl 
anKunnpoBaHMeM cooTBeTCTByioinero 
MMMAa3onpon3BOAHoro noAXOAfli^HM 
ajiKH/inpyiOLMUM areTOM. 2 c. n 1 3.n. c^-nw, 1 
Ta6n. 
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(54) IMIDAZO-ANNELATED ISO- AND HETEROCYCLES AND METHOD FOR THEIR PRODUCTION 



(57) Abstract: 

FIELD: pharmacology. SUBSTANCE: method 
is carried out by alkylation of suitable 



imidazo derivative with suitable alkylating 
agent. EFFECT: improves efficiency of the 
method. 4 cl, 1 tbl 
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l/l3o6peTeHne othochtch k MMMAa30- 
aHHennpoBaHHOMy M3o- m reTepoi4MKnaM, 
cnocooy mx nonyneHMa m k cpeACTBaM Ha mx 
ocHoae. 

H3 EP-A 399 731, EP-A 399 732, EP-A 400 
835 m EP-A 434 038 M3BecTHbi MMMAaso- 
aHHe/inpoBaHHbie, apoiviaTHHecKMe coeflMHeHHfl 
TaKMe KaK aHTaroHUdbi pei^enropoB 

aHrM0T6H3MHa II. OflHaKO HM B OflHOft M3 3TMX 

ny6nnKaqnM He onucaHbi coeflMHeHMfl, KOTopwe 

OflHOBpeMeHHO HMeiOT UMKTlMHeCKM 3aMemeHHoe 

(penmbHoe Konbup, b KanecTBe saMecwena y 
a30Ta nMMflasoribHoro Konbi^a n reTepoi^MKn, 
aHHennpoBaHHbiM c MMMAa30HbHbiM KOJibipM, 

TOHHO T3K )Ke M3J10 M3BeCTHbl COeAMHeHMfl, 

necyu^ne aHHennpoBaHHbie c MMMAa30JiOM 
roMoapoMaTunecKMe ymeBOAOpoAbi m 
OAHOBpeMeHHo 6ncf)eHMjibHyK) rpynny Ha aTOMe 
a30Ta nMMAasona; TaK xe HeM3BecTHbi HMKaKkie 
coeA^iHeHUfl, KOTopbie Ha 6Mct>eHMJibHofi rpynne 
HecyT ocTaTOK cyn bcf}OH m ji Mone bm h b< mjim 
cynb4>OHnnypeTaHOBbiM ocraTOK. 

B HacTOHinee Bpewi« HafiAeHbi npoM3BOAHbie 
nMHAasona, KOTopwe HeowMAaHHbiM o6pa30M 

HBJlfllOTCfl BblCOKOSCtxfreKTMBHblMM 

aHTaroHiicTaMH pet^enTOpoB aHrnoTeH3MHa-ll, 

KaK MH BUBO, TaK 14 TaiOKe MH BMTpO. 

M3o6peTeHne KacaeTCH coeAWHeHMM 
cf)opMynbi 

RC2> 
^ ^//R<3> 




R(13> 

CMMBOxibi MMetOT cneflyiomee 3HaMeHne: 
X 03HaMaeT MOHOL\nKnnHecKnfi ocraTOK c 3, 4 
mjim 5 aTOMawn b Konbu,e mjim 6nm4KnnHecKHM 
ocTaTOK c 8-10 aTOMaMM b Koribue, KOTopwPi 

HaCTHMHO MJIM nOilHOCTbK) MOJKeT 6blTb 

ruApupoBaH n b kotopom OAHa mjim HecKonbKo 
CH- mjim Chk-rpynn MoryT 6biTb 3aMem,eHbJ N, 
NH Vim O; 
R(1) 

I . (Ci-CioVanKvm, 

2 (Cs-C^^anKeHHn, 

3. (C3-C 1 o)-anKMHnn, 

4. OR (6) 

5. (Ca-CsJ-UMKnoanKMn, 

6. (C4-C 10 )-MHKnoanKnnajiKnn, 

7. (Cs-CioVunKnoanKunajiKeHun, 

8. (C5-C 10 )-UHKnoanKnnajiKHHnn, 

9. (CH 2 / m -B-(CH 2 ) n -R(7) 

10. 6eH3Mn, 

I I . ocTaTOK, onpeAenseMbiCi hoa HOMepaMM 
1. 2. 3 nnn 9, kotopum MOH03aMeu^eH c 
noMoinbK) C02R(6) 

12. OcTaTOK, onpeAenneMbiCi noA HOMepoM 
1. 2. 3, mjim 9, rAe ot 1 BnnoTb ao Bcex 
H-aTOMOB 3aMemeHw cJrropoM, mjim 

13. OcTaTOK, onpeAen^eMbiw noA HOMepoM 
10, KOTopbiM y (peuHna 3aMew,eH 1 mjim 2 

OAMHaKOBblMH MJIM paSJIMHHbIMM OCTaTKaMM M3 

pRAa BKniOMaiomero ranoreH, (C i-C 4 )-ariKOKCMJi 
m HMTpo; R(2), R(3). R(4) m R(5) OAMHaKOBbie 
unw pa3fiM^Hbie m 03HanaK)T: 



1. boaopoa, ranoreH, rv»ApoKcnn, miaHo, 
cynbctx), ctopMMn, 6eH30Mji, (Ci-Cs)-ai4Hji, 
(C 1 -C 8 )-aL^iviOKCM ) MepKamo, KapooKCMJi, 
(C r C 4 )-anKOKCnKap6oHMfi; 
5 2. jiMHe^HbiM mjim pa3BeTBfiGHHbi^ , b cnynae 

Heo^xoAHMocTn 3aMemeHHbiM, coAepxau^n^ 

BD/lOTb AO 6 C-aTOMOB aJlKMJlbHbltf, 

ariKeHnnbHbiPi, anKOKCMJibHbifi mjim an/inriTMO- 
ocTaTOK; 

3. apu/ibHbi^, apnnariKHJibHbiM wnn 
10 apunanKeHMfibHbi^ ocTaTOK, b kotopom 
anKMfibHbiM nrin a/iKeHnnbHbiii 3aMecTMTenb, 
Hepa3BeTBneHHbifi mjih pa3BeTaneHHbi^ t HMeer 
BnnoTb ao 6 C-aTOMOB, a apunbHbiM 
3aMecTHTenb o3HanaeT MOHoquKnunecKn^ 
ocTaTOK c 5 v\m 6 aTOMaMU b KortbLje hjim 

15 KOHAeHCHDOBaHHbie KOJibua c 8 ao 14 aTOMaMM 
B KOflbL^e, B KOTOpblX COAep>KaTCfl oamh nnn 

HecKonbKo reTepoaTOMOB, KaK 0, N nnn S, m 
KOTopwe MoryT 6biTb b cnynae HeoOxoAMMocTM 
3aMeu^eHbi, 
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4. OCTATOK -CO-N 



\<9> 



M/1M 



-N 



R(6) 



1 . BOAOpoA, 

2. (C r Cs)-anKnn, 

3. (C3-C 8 -L^HKnoa/iKMn, 

4. cfceHun, 

5. 6eH3nn nnn 

6. onpeAermeMbift b n.2 ocTaroK, b kotopom 
ot 1 armoTb ao Bcex H-aTOMOB 3aMemeHbi 

CjDTOpOM; 

1(7) 

1 . boaopoa, 

2. (CrCsVa/iKnn, 

3. (C 3 -C( 8 )-t^MKnoanKnji, 

4. (C2-C 4 )-anKeHnn nnn 

5. (C2-C4)-anKHHnn; 

R(8) n R(9) nnn R(10) n R(11) nnn 
OA^HaKOBbie unw pa3Hbie, n 03HaHai0T: 

1 . boaopoa, 

2. (CrC6)-anKnn mjih (C-i-CeJ-ariKeHkin, 
He3aMeiMeHHbiCi unu 3aMeiAeHHWM ranoreHOM, 
ruApoKCMnoM nnn (Ci-C 6 )-anKOKCM/iOM; 

45 3. apHJi unvi (CrCeJ-anKMnapuji, rAe 

anKHJlbHbl^ OCTaTOK- MOHOl^UKJIMMeCKUM c 5 nnn 

6 aTOMaMM b Konbi^e mjim GMi^MKnMHecKMfl c 8-10 
aTOMaMM b KOJibLie, b cnyMae Heo6xoAMMocTM 

COAep>KMT OAMH MflM HeCKOJlbKO reTepoaTOMOB, 

KaK O, N m S, m 3aMeu^eH 1-mm mjim 2-ma 

OAMHaKOBbIMM M/1M pa3HblMM OCT3TK3MM M3 pflfla: 

ranoreH, tmapokcm, tmapokcmji, HMTpo, 
(C i-C6)-ariKMn, (Ci-Ce)-a/iKeHM/i, 
(C 1 -C 4 )-anKaHOMfi, (C 1 -C 4 )-anKaHOMnoKCM m 
C0 2/R(6); 

55 MJIM 

R(8) m R(9) mjim R(10) m R(11) BMecTe c 
Hecyu^MM mx N-aTOMOM oopa3yiOT 2- ao 
8-nneHHoe Konbi^o, KOTopoe HacwuneHO mjim 
HeHacbimeHHo, MO>KeT coAepacaTb Apyroft 
reTepoaTOM, Bbi6MpaeMbiM M3 rpynnw: N, O m S, 
SO v\ He3aMei4eHHbiM mum 3aMemeHHbitf ranoreHOM, 
TMApoKCMnoM, (C r C 4 )-anKMnoM : 
(C rC^Ja/weHMjioM. (Ci-C^anKMjioKCM m 
CO 2 R(6), 

MJIM 

R(10) m R(1 1). mjim oAMHaKOBbie mjim pa3Hbie, 

03HBH3H31 aUMJIbHblM OCTaTOK, COAep)KaiMMM A° 6 
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C-aTOMOB, (CrCeJ-ariKUJibHbitf nnn 

(C 6 -Ci2)-apnnbHblft OCTaTOK, KOTopbie MoryT 
6biTb b cnywae HeooxoAMMOCTM 3awiemeHbi 
ranoreHOM mjim (Ci-Ce)-anKMnbHbiMM ocTaTKaMM; 
L (C1-C3) ajiKaHAnnn; 

R(12)- h R(13>oflHHaKOBbie nnn paann^Hbie, 
m 03HanaK)T: 

1 . BOAOPOA, 

2. ranoreH, 

3. HUTpO, 

4. (Ci-C^-anwin nnn 

5. (C 1 -C 2 ajiKOKCnn; 
q 0 u/ih 1 ; 

A 03HaHaeT win: 

1. odaTOK reTepoLiMicna c 5-10 aTOMaMM b 
Konbi^e; KOTOpbifi MOweT 6biTb 

MOHOL^MKnU^eCKMM \AH\A 6M14HKT1MH6CKMM, M Tfle 

BanoTb ao 9 aTOMOB fconbua ABnfliOTCfl 
C-aTOMaMn; KOTopbifi saMemeH hum 3aMeu\eH 
Bn/iOTb ao 6 npeHMymecTBeHHO ao 3-x, 

OAHHaKOBWMH W1H pa3J1MHHblMH OCTaTKaMM 

R(14)n R(15), 

HJ1H 

2. 6M0eHMJlbHblil OCTaTOK, KOTOpbIM He 

3awiemeH mxim 3aMemeH BnnoTb ao 4-x, 
npeHMymecTBeHHO ao 2-x, OAHHaKOBbiMM hjim 
pa3HbtMM OCTaTKaMM R(14) m R(15), npMMeM "A" 
OAHaKO o6yi3aTejibHO 3aMeuneH, no MeHbiuefi 
Mepe, oahmm ocTaTKOM, onpeAenaeMOM Ann 
R(15) B n.n. 18. 19. 28. 40 mtim 42, a q 
HyjiK), R(14)-1. ranoreH, 

2. OKCO, 

3. HMTp030 ( 

4. HMTpO, 

5. aMMHO, 

6. LjuaHO, 

7. TMAPOKCM/I, 

8. (Ci-C6)-anKMn, 

9. (C-j-C^-ariKaHOMn, 

10. (C-i-C^-aiiKaKHOMJioKCMn, 

11. C02R(6), 

12. MeTaHcynbcfroHnnaMMHo, 

13. Tpuc^TopMeTaHcynb^oHnnaMMHO, 

14. -CO-NH-OR (16) 

15. -C0 2 -NR(17)R(18), 

16. -CH 2 -OR(18), 

17. (C r C 4 )-reTepoapMn-(CH 2 ) q -, 
npenMymecTBeHHo 1-TeTpa3onun, 

18. (C7-C 13 )-apoMn, 



19. -CH - N 

2 - V 



O 
II 



20. -<CH C> 

2 c 



MAPI 



21. (CeC 12 )-apwi; 
R15 o3HanaeT: 

1 . BOAopoA, 

2. (C r C 6 )-anKMn, 

3. (C3-C8)-MMKTIOaJlKMn 

4. (C 6 -C 12 )-apMn, 

5. (Cy-C^-apOMJi, 

6. (C^C^-ariKOKCM, 

7. (C r C 4 )-anKaHOM/ioKCM, 

8. (Ci-C9)-reTepoapMn, 

9. C0 2 R (6)- 

10. ranoreH, 

11. i^naHo, 

12. HMTpO, 

13. NR(17)R(18), 
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14. rMApOKCMTl, 

15. -CO-NH-CHR (19) -CC^R (6), 

16. cynbcfx), 

17. -SO3R (6), 

18. -SO^NR (18)-CO-NR (17) R (16), 
-SO^-NR (18) -CO-O-R (17), -S0 2 N(CO-0-R) 
(1 7))2 mjim -SOz-NR (1 8) -CS -R (1 7) R (1 6) 

19. -NR (18) -CO-NR (1 7) -SO^CHrR (18), 

20. -C(CF 3 ) 2 OH, 

21. C^OCCfeOHOOKCM. 

22. -P03H 2 , 

23. -NH-PO(OH)2, 

24. -S(0)l R(17), 

25. -CO-R (20), 

26. -CO-NR<17>R<16>, 

O 
II 



27. -<CH C> — N 
Z o 




28. SO z -NH-SO 

R<20> 



29. -NH-CO > f CO^H, 



31. 5-TeTpa3onnn-NH-CO-, 

32. -CO-NH-NH-S0 2 CF 3) 

33. -CO-N L y 



<X6> 



34. 



35. 



36. 



37. 



•R<18> 



38. — H. 




o 

to 
o 

<D 
O 



R<23> 



(24> 



39. -CO-NH-SO2-R (6), 

40. -SC^-NH-CO-R (17), 

41 . onpeAenaeMbiM b n.4 OCTaTOK, 

3aMeU4eHHblM 1-M MJIM 2-MH OAMHaKOBbJMM MJIM 

pa3HbiMM, OCTaTKaMM M3 p^Aa: ranoreH, tjMaHO, 
HMTpo, R (17) R (18) m rMApoKcmi; 
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R (14) 03HanaeT 
(17) - OAHHaKOBbie 



npenMymecTBeHHO 



42. R BMecTe c 
-CO-NH-SO2-; R (16). R 
win paannMHbie 

1 . BOflOpOA, 

2. (Ci-C6>anKwi, 

3. (CaJ-Ca^HKnoanKHn, 

4. (C 6 )-Ci2)-apnn, 
c})eHnn, 

5. (Ce-CioJ-apHji-fCi-C^anKM/i, 

6. (Ci-CgJ-reTepoapun, KOTOpbitf nacTkMHO 
nnn no/iHOCTbio Mo>KeT 6wTb mflpupoBaH, 
npewMymecTBeHHO 2-nnpMMHAHHnn, 
1-nnnepnflHHnn win XHHyKnuflUHUJi; 

7. (C3-C6>anKeHonn; 

8. onpeAejiaeMbitf noA HOMepaMU b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. hjiu 20, ocTaTOK, 
3aMeineHHbifi 1-m mjim 2-mh OAMHaKOBbiMM nnn 
paannMHbiMn ocTaTKawn H3 pfl^a: thapokchji, 

MeTOKCM, HMTpO, L^HaHO, CO2R (6), 

Tpn4>TopMeTH/i, -NR (25) R (26) 

<CH_> 



4. Ct)eHHJl-(CH2)q-, 

5. OR (19) 

6. P (25) P (26) una 

CCH > 



> 




9. (C r C 9 -reTepoapnn- (C r C3)-8LnKH/i, 
npuneM reTepoapmibHafl nacTb nacTHMHO win 

nOJIHOCTbK) MO)KeT 6blTb THflpHpOBaHa, 

10. onpeflenfleMbiM noA HOMepoM 2 ocTaTOK, 

B KOTOpOM OT 1 Bn/lOTb AO BCeX H-aTOMOB MoryT 

6biTb 3aMeiueHbi cfyropoM, 

11. (C 2 -C 6 )-anKeHWi, 

12. (C3-C 8 )-miKnoajiKeHwi, 

13. (<^-Csy[\nwoanKeHMn~(CyC 3 )-anK\An, 

14. (C 3 -C 8 )-L^MKnoariKvin-(C 1 -C4)-anKnri, 

15. (C6-Cio)-apnn-(C3-C6)-anKeHMJi, 

1 6. (Ci-C9)-reTapMJi-(C3-C6)-anKeHMn, 

17. (C3.-C6)-anKHHMJ1, 

18. (Ce-CioJ-apMnfCs-CeyanKHHun, 

1 9. (CrCgJ-reTepoapn/i-fCs-CeJ-ajiKMHM/i, 

20. OdaTOK CjDOpMyJlbl J«16> 



OR<16>, 



npuMeM R (16) He MOweT wweTb 3HaHeHwe, 
yKa3aHHoe b n.20. 

CTepeoi^eHTpbi MoryT 6wTb iok b Tax n b 
S-KOHCt)MfypauMMM 

21. R (16) R (17) BMecTe c HecymuM nx 
N-aroMOM o6pa3yioT reiepoapun, KOTopuM 

TaiOKe HaCTHMHO HJ1U nOJIHOCTbK) MOWCT 6blTb 

rviApupoBaH. 
R(18) 

1 . BOAODOA, 

2. (CvCe^anKnn, 

3. (C3-C 8 )-L^HKnoa/iKH/i, 

4. (C6-C 12 )-apnn-(Ci-C6>a/iKMn l 
npeMMymecTBeHHO 6eH3nn, 

5. (penw mjih 

6. (C r Cg)-reTepoapnji; 
R(19) 

1 . BOAODOA, 

2. (CrCeJ-ajiKnn, 

3. (Cs-CsJ-iVrfKnoajiKHji, 

4. cj>ennn urin 

5. 6eH3HJi; 
R(20) 

1 . boaodoa; 

2. (C r C 6 ) amain . 

3. (C3-Ca)-iAHKnoanKvin 
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R (21) 03HanaeT LjuaHO, Hmpo win C0 2 R 
(18): 

R (22) 03HasaeT C0 2 R (6) mjih CH 2 C0 2 R (6); 
R (23) 03HanaeT boaodoa, ranoreH, (C r C4) 
anKHn urin (Ci-C4)-anK0Kcnn; 

R (24) 03HaMaeT boaodoa, (C1-C4) a/iKM/i 

R (25) m R (26) OAHHaKOBbie hum pa3Hbie n 
osHanaJOT: 

1 . BOAopOA, 

2. (C 1 -C4>-anKM/i, 

3. 0eHHJi, 

4. 6eH3MJl HJ1M 

5. a MeTMji6eH3HJi; 

l 03HanaeT NR (23), O hjim CH 2 ; 
B 03HaMaeT O, NR (18) mjim S; 
T 03HanaeT: 

1 . npOCTyK) CBH3b, 

2. -CO- 

3. -CH 2 - 

4. -O-, 

5. -S-, 

6. -NR (28)-, 

7. -CO-NR(28>, 

8. -NR (28) -CO-, 

9. -O-CH2-. 
10 -CH 2 -0-, 

11. -S-CH 2 -, 

12. -CH2-S-, 

13. -NH-CR (27) R(29)-, 

14. -NR (28) -S02-, 

15. -SO2-NR (28)-, 

16. -CR (27)R(29) -NH-, 

17. -CH=CH-, 

18. -CF=CF-, 

19. -CH=CF, 

20. -CF=CH-, 
21-CH 2 -CH 2 -, 

22. -CF 2 -CF 2 , 

23. -CH(OR) (6)-, 

24. -CH(OCOR) (19))-, 

25. -c- , wnw 

II 

NR<30> 

26. ^c- 

RC3DO OR<32> 

R (27) h R (29) OAMHaKOBwe una pasHwe h 

03 HaMaiOT! 

boaodoa: (CrCsJ-anKviji, tpemn, annnn nnn 
oensnn; 

R (28) 03HaMaeT: boaodoa : (Cj-CgJ-anKnn, 
6eH3wn nnn annnn; 

R (30) 03HanaeT: 1. R (27) R (28), 

2. ypeHAO, 

3. TuoypewAO, 

4. TO/iyon-4-cy/ibctx)HMJi h/ih 

5. 6eH3o/icynb4)OHnnaMHHo; 

R (31) m R (32) OAHHaKOBbie mjih paaHbie m 
03HaMaK)T (Ci-C4)-ariKvin, 
n/iM BMecTe (Ch^Jq; 
Q 03HasaeT: CH 2 , NH, O mm S; 
n 03HaMaeT: ijejioe nucno ot 1 ao 5; 
m o3HanaeT: Ljanoe mmcjio ot 0 ao 3; 
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o 03HaMaeT: Ljenoe mmcjio ot 1 ao 10; 
r 03HanaeT Hynb, 1 nnn 2; 
a TaiOKe nx (jMsnonornHecKn coBMecTMMbix 
conen. 

Ajikmji, anxeHnn n anxMHun MoryT 6biTb 

Jll/IHeUHbiMM Vim pa3BeTBJieHHbJMH. 

CooTBeTCTByromee OTHocnTca n k npOM3BOflHbiM 

OT HMX OCTaTKaM, KaK a/lKaHOMfl M/1H a/IKOKCMJl. 

riofl qMKjioanKunoM noHMMafOT TaiOKe 
3aMei4eHHbie anKnnowi Konbija. (C 6 -C 12 )-Apnn 
3to, Hanpniwep, cpeHun, Hacfyrnn, nnn 6ncf)eHnn, 
npenMyu^ecTBeHHO tbemn. CooTBeTCTByiomee 
MMeeT 3HaMeHne Ann npon3BOAMMbix ot hux 
ocTaTKOB, KaK apovin mjim apa/iKun. 

flofl (C r C 9 ) reTepoapwiOM noHwviaioT, b 

OC06eHHOCTM, OCT3TKM, KOTOpbie npOM3BOAflTCfl 

ot c|)ennna nnn Hac^Tuna, b KOTopbix oAHa nnn 
HecKonbKO CH-rpynn 3aMeHeHbi N v\lv\nv\ b 
KOTopux no MeHbineCi Mepe j\b& coceflHMe 
CH-rpynnw (npn o6pa30BaHnn n^THMneHHoro 
apoMaTMMecKoro Konbua) 3aMeHeHbi S, NH nnn 
O. flanee TaiOKe oahh nnn o6a aToiwa 
KOHAeHcaqnoHHoro yMacTKa onLjnKnnnecKnx 

OCTaTKOB (KaK B HHflOnM3HHHJie) MOXeT 6blTb 
N-aTOMOM. 

3to HanpuMep, (pypanm, TueHun, 
nkipponnn, MMHAa3onnn, nnpasonkin, 
Tpna3onmi, TeTpasonnn, oKcasonnn, 
M30Kca3onMn, TMa3onnrt, M30Tna3onnn, nupHAnn, 
nnpa3MHMn, nupuMUflUHkin, nnpaAnasnHnn, 

MHAOriUJl, MHAa30JlMJl, XMHOflKfl, MX03MHOJlMn, 

cfyranasnHnn, xuiHOKcannHMn, xnHa3onnHnn, 
miHHonnHnn. 

riofl aHennnpoBaHHbiM reTepo6ML^MK/iOM AH, 
ot KOTOporo npon3BefleH ociaTOK A, noHUMaioT, 

B '-laCTHOCTH, 6ML^HKnHHeCKyK) CMCTeMy c 8-10 
3T0M3MH B KOJlbL^e, M3 KOTOpblX Bn/lOTb AO 9 

aTOMOB Konbqa oto C-aTOMbi, npnnervi Asa 
pacnonowem-ibix paaoM Apyr c ApyroM aTOMa 
npeACTaBJiHK)T co6om o6myie cocTaBHbie nacTn 
o6onx Konei^. Oaho hum ooa 3thx Koribi^a 
cjDOpManbHO npOM3BOA«TCfl ot 6eH3o/ia, b 
kotopom OAHa nnn HecKonbKO CH-rpynn 
3aMeHeHbi Ha N, O" 1 " n S + n/nnn b kotopom ABe 
coceAHne CH-rpynnbi [npn o6pa30BaHnn 
nflTunneHHoro apOMaTWMecKoro Konbua] 
3aMeHeHbi na S, NH nnn O. 

"A" 3to, Hanpuiwep, ocTaTOK oeHSOTnocfjeHa, 
6eH30ct)ypaHa, MHAona, n30HHAona, MHAa30/ia, 
6eH3MMMAa3ona, xnHonnHa, M30XMHonnHa, 
c})Tajia3HHa, xnHOKcannHa, xMHa3ortMHa, 
i4HHHonwHa, 6eH3Tna3ona, 
6eH3Tna3on-1 ,1-AMOKCMAa, KyiviapnHa, xpoMai-ia, 
6eH30Kca3ona, 6eH3n30Tna3ona, 6eH30Ana3WHa 
6eH3Tpna3ona, 6eH3Tpna3HHa, 6eH30Kca3MHa 
HMMAa30-nnpnAHHa, MMnAa3onwpviMWAHHa, 
HMMAa3onnpa3MHa , HMMAa30-nnpMAa3MHa , 
MMMAa30-TMa3ona, nnpa3ononMpMAMHa, 
TueHonnpnAHHa n nupponnnnpuMMAHHa. 
HasaaHHbJM reTepo6ni4MKn AH MO>KeT 6biTb 
TatoKe nacTHMHO nnn nonHOCTbK) ruApupoBaH. 
npenMyiqecTBeHHO OAnaKO KonbL^o AH ocTaeTCfl 
apoMaTMMecKUM, npuMeM 6eH3aHennnpOBaHHbiM 
reTepo6nuMKn AH HarmeTCfl oco6eHHO 
npeAnoMTMTenbHbiM. 

B cnynae S-coAepwamwx M/nnn MacTHMHO 
HacbiLAeHHwx ocTaTKOB 6ni4HKna, HanpuMep, 
TaiOKe MO>KeT 6biTb OKCO-saMeii^eH, KaK 3to 
nMeeT MecTo b ocTaTKS 6eH3-1,2,3-TpMa3HHOHa. 

CB«3biBaHne "A" ocymecTBiiHeT ot 

M30L^MK/lHMeCKOl1 MJ1M reTepOL^UKJltlMeCKOM HaCTM 

npn o Hynw Mepe3 a/iKaHAnnn-MOCTHK L, a npn q 
1 Mepe3 OA^HapHyK) CBA3b, k rpynne 




5 rioA M30- mjim reTepoi^MKnoM XH 2 , ot 

KOTOporo npOk!3BOAHTCfl MOHO- 
6MI4MKJlHMeCKM^ OCTaTOK X, nOHHM3K)T, 

HanpMMep, OCTaTOK i^nicnoneHTaHa, 
i^MKnoreKcaHa, i^nKnorenTaHa, i^nK/ioneHTeHa, 
UMK/ioreKceHa, miKnorenTeHa, 6eH30Jia, 

10 HacpTariHHa, cpypaHa, jvso^qhb, nupporia, 
nupwAHHa, nupnAasnHa, n^ipuMMAMHa, 
nunepnAHHa, nunepasMHa, Mop4)onnHa, MHAona, 
nHAa3ona, oKca3ona, utsoaKcasona, xnHonnHa, 
M3oxnHonMHa, SeHSTnocJjeHa, 6eH30C})ypaHa, 

1t . 6eH3TMa3ona, 6eH30Kca3ona, 

MMMAa30nHpHAHHa ( MMHAa30nMpMMMAMHa M 

c^ypannpnAMHa. Ta/ioreH oto cJ)Top, xnop, 6poM 
m i^OA. 

riOA C|DM3MOJ10rHMeCKM COBMeCTUMblMH 

conflMn coeAnneHHCi cf)opMynbi 1 noHi/iMaroT KaK 
20 nx opraHM^ecKne, TaK n HeopraHMMecKne cojim, 
KaK ohm onucaHbi b Remington's Pharmaceuti 
cal Sciences, I. Auflage Seite 1418 (1985). 

Ha OCHOBaHHH C{)H3HMeCKOM H XMMUHeCKOM 

CTa6nnbHocTn m pacTBop^MocTn Ann KucnoTHbix 
rpynn npeAnoMTMTenbHbiMM «BJi«K)TCfl conn 
25 HaTpHfl, Kannn, Karibunfl n aMMOHnw; Ann 
ocHOBHbix rpynn conn c conaHoPi KUcnoTof^, 

CepHOM KUCnOTOtf, C{DOCC|DOpHOfl KMCnOTOM, 

Kap6oHOBbiwin KncnoTawin win cynbc})OHOBbiMn 
KMcnoTaMn, t3khmh KaK yKcycHan, nnMOHHan, 
6eH3onHan, ManenHOBan, c^yMapoBan, Bni-man, 
30 n-TonyoncynbcfioHOBan KncnoTbi. 

npeAnoMTnTenbHbiMM coeAHHeHHHMn 
cfxDpMynbi li nBnnjoTcn: 
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R<13> 

b KOTopon cKMBonbj nMeKOT cneAyioLnee 
45 3HaHeHne: 

L(1), L(2), L(3), m L(4): 

1 . -CH 2 -, 

2. -CH= 

3. OCTaTOK, onpeAenaeMbin noA HOMepOM 2, 
npnMeiu 1 unn 2 MeTHHOBbie rpynnbi 3aiweHbi 

50 a30TOM; npeAnoHTHTenbHO L(4) N, 
R(1) 

1. (Ci-C 10 )-anKnn, 

2. (C 3 -C 10 )-anKeHnn 

3. (C3-Cio)-anKMHnn, 
55 4. (Ca-Cs^uKnoanKnn, 

5. 6eH3nn nnn 

6. 6eH3nn, KOTopbin 3aMemeH, KaK onncano 
Bbiiue; 

R (2) n R (3) OAnHaKOBbie nnn pasHbie n 
o6o3HaHafOT: 
60 1 . BOAopoA, 

2. rnApOKcnn, 

3. ranoreH, 

4. nnHenHbin nnn pasBeTBneHHbiti 
(C r C$)-anKnnbHbin OCTaTOK, HesaMei^eHHbin 
nnn 3aiviemeHHbM OAHnM nnn HecKonbKnMn 
oAn Ha KOBbJ m n nnn pasHbiiun 3aMecTnTen«Mn n3 
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pHAa: ranoreH, ruApOKCun, (C r C 4 )-anKOKCMn, 
(C r C 4 )-anKKnTHO, MepKanTo; 
5. -C0 2 R (6); 

T 03HanaeT npociyio CB*3b, -0-, -CO-, 
NHCO- mjih -OCH 2 -, a odanbHwe ocTaTKM m 
3aMecTHTerm onpeAeneHbi, Kax yica3aHO Bbiwe. 

oco6eHHo npeflnoHTHTenbHbiMM aanaiOTCfl 
coeflMHeHUH c|)opMyjibJ II, b KOTopoi* R (1) 
03HanaeT (Ci-C7)-anKnn, (C3-C7)-ameHMn mjim 
(C3-C7)-smKHHnn; 

R (12) m R (13) oflHHaKOBbie unw pa3riMHHbie 
m 03HanaK)T 

BOAopofl m (Ci-C 4 ) amnn; 

R (14) 03HaMaeT: 1. (C r C 4 ) anmn, 

2. (Ci-C 4 )-anKOKCnn, 

3. qMaHO, 

4. aMUHO, 

5. HMTpO, 

6. 4>TOp, xnop MUM 6pOM, 

7. (Ci-C 4 )-reTepoapnn CH 2 ; 

8. (Ci-C 4 )-anKaHonnoKCM, 

9. (Ci-C^-ariKaHOHJi, 

10. 6eH30MJ1 MJ1M 

11. TeTpa30/imi; 
R (15) 03HaHaeT; 

1. (C r C 4 )-ajiKnn, 

2. (C 6 -C 12 )-apMn, 

3. (Ci-CsJ-anKaHonjiOKcun, 

4. (Ci-C 4 )-anKOKCun, 

5. (C|-Cg)-reTepoapMn, npeMMymecTBeHHo 
5-TeTpa3onmi, 

6. i^MaHO, 

7. HMTpO, 

8. rviApoKCM, 
9.S03R(6). 

10. xnop, 6poM, 

1 1 . CO2R (6), 

12. CO-NH-R(19) ( 

13. CO-R(20), 

14. S02-NR(18)-CO-NR(17) R(16), 

15. SO2-NR (18)-CO-0-R (17) mu S0 2 N 
(CO-OR)17)) 2 

16. CO-CHR(19) -CH 2 H 

17. (Ci-C 4 ) a/iKkin C0 2 H, 

18. H-CO-NH-S02-CH 2 -R(19), 

RC17> 

20. -SO NH-SO 

R<20> 



21. -CO-N^L>^Q 

CO H 

2 

22. -T- R<22> M/1M 



<b 



23. R(14)cR(15) BMecTe -CO-NH-SC^; 
L -CH 2 -; 

R (18) BOAOpOfl; 

R (25) m R (26), He3aBncnMO Apyr ot 
Apyra, osHaMaiOT boaodoa win (C 1 -C 4 )-ajiKMn > 
a TaiOKe mx <£M3MonomMecKM coBMecTHMwe 

CO/1M. 

H3o6peTeHne Kacaeica TaiOKe cnoco6a 
nonyMeHun coeAMHeHnCi c}x)pMy/ibi 1 S KOTopbitf 
OT/iMMaeTcn TeM, hto coeAMHeHMH cfropMynw III 
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RC 



N 1 

X3 



R<2> 
V/R<3> 

/A 

1 



<III> 



H A > 

R<5> RC4> 

B KOTOpOM R (1), 

R (2), R (3), R (4), R (5) M X HMeiOT 
BuujeyKa3aHHbie 3HaHeHMH, anKHJinpyioT c 
noMombK) coeAMHeHMM 4>opMynw IV 

12>\ 



U-L 




■A CIV> 



RC13> 

B kotopom L, q, R (12), R (13) u A MMeiOT 
BbiLueyKa3aHHbie 3HaMeHna, a U osHaMaeT 
neTynyKD rpynny, npn Heo6xoAHMOc™ BpeMeHHO 
BBeAeHHbie 3aunnTHbie rpynnbi CHOBa 
OTiAenxiflioT, a nonyneHHbie coeAMHenMfl 
0opMyribi 1 npn Heo6xoAHMOc™ nepeBOAflT b 

MX 4)M3MOJ10rHHeCKM COBMeCTMMbte conn. 

npuroAHbiMM neTynuMn rpynnaMM U 
HBnaiOTCfl npeAnoMTMTeribHo HyKneocfyrHwe 
rpynnbi (cm. Angew Chem. 7 (1960)), xax 
ranoreH, o-TonyyoncynbcfconaT, Me3MJiaT vim 
TpwcpJiaT. 

Cnoco6bi nonyMeHnw npeACTaAMfl cfcopMynbi 
III n3BecTHbi H3 naieHTa CLLIA 4 880 8044, 
naieHTa OPT 3 911 603, EaponeficKvix 
naTeHTOB: EP-A-399 731, EP-A-399 732, 
EP-A^00 835, EP-A-400 974, EP-A-415 886, 
EP-A-420 237, EP-A-425 921 m EP-A-434 038. 

flna aJiKM/inpoBaHMfl coeAMHeHMM cfeopMynw 
III npuroAHW, HanpMMep, cooTBeTCTByioa^ne 
6eH3nnranoreHMAbi, 6eH3MnT03nnaTbi, 
6eH3nn-Me3M/iaTbi m/im 6eH3nn-TpMC^JiaTbi win 
cooTBeTCTByioiAHe anKnnranoreHMAbi, 
-T03HJiaTbi, -Meri3nnriaTbi mjim -Tpnc{)Jiarbi.. 
nonyMeHne stux coeAHHeHMM ocy^ecTBrifleTcyi, 
caMo no ce6e, MSBecTHbiM o6pa30M, HanpMMep, 
nyieM ra/ioreHMposaHMfl cooTBeTCTByioiAnx 
MernribHbix npoMe>KyTOMHbix coeAHHeHMM. flnfl 
SToro ncno/ib3yeTCfi npeuMymecTBeHHO 
N-6pOMcyKL^nHHMMA» cm. HanpMMep, J. Org, 
Chemk. 44, 4733 (1979) m Helv. Chim. Acta 
62, 2661 (1979). 

CMHTeS npOM3BOAHbJX 6eH3MMMAa3ona, 
6eH3MTMOct)eHa, MMMAa30-nMpMAMHa m 
MMMAa30-nMpMMMAHHa c CH3-rpynnoM y «Apa 
ocymecTB/ifleTCH comacHO R.P.Dickson et al in 
y. Med. Chem. 29, 1937 (1986), E. Abinente 
en al, in y. Heterocyclic Chem. 26, 1875, 
(1989), A. Koubsock et al in y Org. Chem. 
41, 3399 (1976) m cornacHO F. Santer et al 
in Mh Chem. 99, 715 (1968). 

BM0eHMflbHbie npOM3BOAHbie MoryT GWTb 

CMHTe3npoBaHbi, HanpMMep, mcxoa* ^3 
np0M3B0AHwx apMnoopOHOBOM KHcnoTbi nyieM 

CBR3bl&aHM» C 3aMeiHeHHblMM 

apun ranoreH MAa mm c noMombio KaTanM3aTopoB 
nepexoAHbix MeTannoB, b nacTHOcTM, nannaA^^ 
CooTBeTCTByraiAMe peaxi^MM onMCbiBaiorcfl -R. 
B. Milleret al (Organometallics 1984, 3, 
1261) MnM A. Zuzuki et al (Synthetic Commun 
11 (7)- 513 (1981)). 

Cynwfcc-HMnypeTaHOBbie npoM3BOAHbie 
(JopMynbi (I) MoryT CbiTb nonyMenw M3 
cooTBeTCTByjotuMx cynbcJxoHaMMAOB cfcopMynbi 

(f) nyTeM B3aMMOAe^CTBMfl CO CnO)KHblMM 

3Cj3npaMM xnopyronbHOM KucnoTbi mum nyieM 
B3aMMOAeMCTBMfl c AHweTMnA^KapooHaTOM M 
ocHOBaHMHMM, KdK, HanpMMep, Kap6oHat KanMB, 
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b nHepTHbix pacTBopnTe/ifix npu TeMnepaiypax 
BnnoTb ao TeMnepaTypw KuneHun 
cooTBeTcreyiou^ero pacTBOpwTerm. 

ripOH3BOAHbJe CynbC{)OHMriMOHeBMHW (I) 

mo>kho nony^aTb no Bbioopy mjim M3 
cooTBeTCTByiotnnx cynbc|)OHaMMAOB cfopMynbi 
(I) nyieM B3aMMOAeMCTBMH c naounaHaiaMU nnn 
c 2,2,2-TpnxJiopai4eTaMHAHbiMH npon3BOflHbiMH 
npuroflHoro aMUHa, b MHepTHbix, 
BbicoKOKunfliMux pacTBopwrenflx, K3K, HanpuMep, 
AHMeTnncynbc|)OKCMA mhm U3 

cynbcfcoHM/iypeTaHOB cfcopMynbi (!) nyTeM 
BOSAetfcTBHH cooTBeTCTByHDii^ero aMKHa b 
MHepTHOM, BbicoKOKHnflineM pacTBopnTene, KaK, 
HanpuMep, Tonyon, npn TeMnepaiypax BnnoTb 
AO TeMnepaTypbi KwneHUH coot BeTCTBy io me ro 
pacTBopMTena. 

OcTaTOK cyjibcf)OHaMMAa mo>kho nonyHMTb, s 
cnyqae h eo6xoAM m oct h , kcxoah M3 
aMMHO-rpynnbi, n ocpeACT bom neperpynnnpoBKM 
MeepBaPiHa. flna 3Toro ruApoxnopwA aMMHa 
CHanana Ana30TnpyjoT, a noTOM, b npucyTCTBMM 
MeAHoro KaTann3aTopa, bboaht bo 
BsanMOAeiicTBue c amokcmaom cepw b neAflHOM 
yKcycHow KucnoTe. flocneAy toupee B03AePicTBMe 
aMMnaKa npMBOAKT k cynbcjioHaMMA-rpynne. 

AnKunnpoBaHne ocymecTBnfleTCH b 
npuHLinne n3BecTHbiMn cnoco6aMM 
aHanornMHbiM o6pa30M. 

HMMAa30-aHHajinpoBaHHbie npon3BOAHbie 
cf)opMynbi Ml MeiannypyjoT, HanpuMep, b 
npHcyTCTBHH ocHOBaHMH. npeAnoMTMTenbHbie 
ocHOBaHUR 3to rMAP^Abi MeTannoB cf)opMyjibi 
MH, KaK ruApHA jwmh, HaTpMfl, hjim r^AP^A 
Kanwfl, HanpuMep, b AMweTMncfcopMaMMAe nnn 
AMMeTwncynbcfDOKCKAe KaK pacTBOpnTene, nnn 
anKoronflTbi MeTannoB $opMynbi MOR, npuqeM 
R 03HaMaeT MeTun, 3Tnn, TpeT-6yTnn, m 
peaKiji/m ocymecTBnaeTCH b cooTBeTCTByioiJueM 
cnnpTe, AHMeTH/icpopMaMHAe mum 

AHMeTnncynb0OKCMAe. 06pa30saHHbie tskum 

06pa3OM COnM MMMAa3OnpOM3B0AHblX 

pacTBopflJOT b anpoTOHHOM paciBopnTene, KaK 
flM<t> wnw flMCO, m pa36aB/iHK)T noAXOAfliUMM 
KonnnecTBOM anKunnpywu^ero peareHTa. 

AflbTepHaTMBHyiO B03MO>KHOCTb An« 
AenpOTOHMpOBaHMH MMMAa30nbHb!X 

npon3BOAHbix npeACTaBnneT co6otf, HanpMMep, 

peaKL^MIO B3aHM0A6MCTBMJ1 C Kap60H3TOM KanMfl 
b flMO v\n\A DMCO. 

PeaKl^MK) B3aklMOAe^CTBMfl OCyiAeCTBJIRfOT 

npn TeMnepaiypax HMwe komh3thom BnnoTb ao 
TeMnepaTypw KuneHna peaKLjMOHHOM CMecu, 
npenMyu^ecTBeHHo b npeAenax Me^Ay +20°C m 
TeMnepaiypo^ KMneHMR peaKi^MOHHOM cMecM, b 
TeneHne npuMepHO ot 1 ao 10 m. 

flpeAnoxeHHbie comacHo M3o6peTeHwo 
coeAHHeHUfl cfcopMy/ibi 1 0Ka3biBai0T 
aHTaroHncTunecKoe ASMCTBue Ha peijenTOpbi 
aHrnoTeH3MHa II u noaTOMy nx mo>kho npHMeHATb 
Ann JieMeHwa rnnepTeH3MM, 3aBMCMMOM ot 
aHrnoTeH3HHa-li. 

B03M0>KH0CTM npMMeHeHMfl 3aKJlK)HaiOTCfl 

npn neneHMM TaKMx sa6oneBaHMM\ KaK 
cepAe^Haa h e aoct a tom h oct b , 

KapAMO-npOTeKL^Mfl, MHCf)apKT MMOKapAa, 

runepTpoctwa cepAua, apTepnocKnepo3, 
Hec|DponaTM5i, noMe^Haa HeAOCTaTOMHOCTb, a 
TaioKe cepAeMHo-cocyAMCTbie 3a6oneBaHMR 

M03fa, K3K TpaH3MCTOpHbie MLUeMUHeCKMe 

npucTynbi w KpoBOM3nnqHne b mo3T. 

PeHMH 3To npOTeonnTMHecKMM 4)epMeHT M3 
Knacca acnapTMnnpoT63, kotopwm KaK 
cneACTBue pasnMHHbix cTMMyncB (yMeHbiueHMe 
o6"beMa, a©4)ml^mt HaTpMn, CTMMynqqMn 
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B-pei^enTopos) OKonornoMepynnpHbiMM 
K/ieTiOMM ncweK BbiAenneTCR b Kpyr 
KpoBOo6pameHMfl. TaM oh om^enjiHeT 
BbiAeriMBiuMftcfl M3 neweHM aHrMOTeH3riMHoreHa 
AeKcanenTMn aHrMonnriTeH3MHa-1 . riocneAHMM 
6naroAapfl "npeBpai^aJOii^MM aHrMOTeH3MH 
4>epMeHTaM" (ACE) nepeBOAMTcn b 
arMOTeH3MH-ll. AHTnoTeH3MH II MrpaeT 
cyu^ecTBeHHyio ponb npM perynflL|MM KpoBRHoro 
AaBXieHMR, TaK KaK oh HenocpeACTBeHHO 
noBbiuiaeT KpoBRHoe AasneHne BcneACTBue 
aHrMocna3Ma. flononHMTenbHO oh CTMMynMpyeT 
ceKpei^nK) anbAOCTepoHa M3 HaAnonenHMKa m 
noBbiujaeT TaKMM o6pa30M nepes noAaBneHMe 
BbiAeneHua HaTpMn BHeicneTOHHbiM o6"beM 
kmakoctm, mto b cbok) o^epeAb, cnoco6cTByeT 
noBbiLueHMK) KpoBRHoro AaBneHMfl. 

nocTpei^enTopHbie a©mctbmr sto 
CTMMynfll^MR 0OCCf)OMHO3MTOnOBOrO o6MeHa 
(BbiAeneHne Ca 2+ ), aicrMBai^Mfl npoTeMHKMHa3bi 
C m cnoco6cTBOBaHue ropMOHanbHbiM 
pei^emopaM, 3aBMCMMbiM ot AMP. 

Cdoactbo coeAMHeHMM c{)opMynbi I K 
pet^enTopy aHrMOTeH3HHa II mo>kho onpeAenflTb 
nyieM M3MepeHMfl 
BbiTecHeHMR 125 l-aHrnoTeH3HHa-ll 
MnM 3 H-aHrMOTeH3MHa-ll peL^enTopoB b 30Hy 
rnoMepyno3Hbix MeM6paH HaAnoneMHMKOB 
KpynHoro poraToro cKOTa. fln« 3Toro 
npenapupoBaHHbie MeM6paHN cycneHAMpyioT b 
6y4)epe npn pH 7,4. An* Toro, HTo6bi 
npeAOTBpaTHTb AorpaAaijMK) paAMOJiM ra HAbi bo 
BpeMR HHKySat^MM AOGaBJlflKOT anpoTMHMH, 

MHrM6nTop L^enTMAasbi. flononHMTenbHO 
npMMeHflfOT npn6nM3MTeribH0 1400 cpm 
M30TonHoro MHAMKaTopa c yAenbHOM 
aKTMBHOCTbK) 74 T5q (MMOJib) npoAaeTca 
cJwpMofi "Amershan Buchler" m TaKoe 
KonnnecTBO peqenTopHoro npoTeMHa, KOTopbiPi 
cBfi3biBaeT 50% M30TonHoro MHAMKaTopa. 
PeaKi^nfl HaMMHaeTCR b pe3ynbTaTe Ao6aBneHMR 
50 MKn MeM6paHHOM cycne3MM k CMecM 100 mkji 
6y<$epa + anpoTMHMH; 50 mkji 6y<$epa c 
aHPMOTeH3MHOM-l I MjiM 6e3 Hero nnn 
pei^enTopHoro aHTaroHMCTa m 50 Mien 
MSOTonHoro MHAMKaTopa. (locne 

MHKy6ai4MOHHoro nepMOAa a 60 mmh, npM 
TeMnepaType 25°C CBfl3aHHbifi m CBo6oAHbi^ 
paAHonwraHA oTAenaioT nyTeM 
4)MJibTpaL\MOHHoro aHanM3a c noMoi^bio 
cjDMJibTpOB whatmann (R) GFIC Ha 
CKaTpOH R (Skatron) HaKonnTene KneTOK. 

HecnequcfwHecKMe CBRSbiBaHkia 
npeAOTBpaL^aioTCfl nyTeM o6pa6oTKM cfwnbTpoB 
c noMOiubfo 0,3% nonnsTuneHMMMHa, pH 10 
(Sigma, N 3143). Ha ocHOBe M3MepeHMfl 

paAHOaKTMBHOCTM B TaMMa CL^HHTMnnPL^MOHHOM 
CMeTMMKe OnpeASnRtOT MHTeHCHBHOCTb 

BbiTecHeHMR paAno/iMraHAa pei^enTOpOM. 
IC 50 BennHMHbi, KOTopbie o6o3HanaK)T 

KOHL^eHTpaLIHK) MHTHOMTOpa, C TeM, HT06bl 

BbiTecHMTb 50% nuraHAa, onpeAensjoT comacHo 
Chem. et al. Theor. Biol, 59 : 253 (1970). 
Pf\ft coeAMHeHUM cpopMynw (I) ohm HaxoAHTca b 
AnanasoHe '\x10~ 4 1x10. 9 M. 

A/ibTepHaTHBHo mokho onpeAenMTb 
cpoactbo coeAMHeHMM c|xDpMynbi I k pei^enTopy 
aHFMCTeH3MHa-ll b pesynbTaTe M3MepeHMfl 
BbiTecHeHMfl 125 1-aHrnoTeH3MHa-ll 
Mfii/i 3 H>aHrMOTeH3MHa-ll npenapMpaL^nPi 
pei^enTopoB M3 pasnMMHbix opraHOB (neneHb, 
nerKvie, HaAnoneHHHKM, M03r, m t.a.). 

jQna SToro npenapMpoBaHHbie MeM6paHw 
cycneHAnpyjoT a MHKy6aquoHHOM 6yc})epe (20 
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mM Tpnc), coflepxau^eM 135 MM NaCI, 10 mM 
KCI, 10 MM Mg C! 2 , 5 mM rnioKOSbi, 0,2% 
anboyMHHa cbiBopoTKn KpynHoro poraToro 
cKOTa, a TaiOKe HHm6nTopbi npOTeasu PMSF 0,3 
mM n 6aunTpaunHa 0,1 mM) n BMecTe c 

pafiHOaKTMBHO MapKMpOBaHHbIM 

aHrMOTeH3MHOM-ll H pa3J1ktMHblMM 

KOHi^eHTpai^MflMn ncnbrryeMbix coeAHHeHHM 
MHicy6npyiOT 90 muh npn TeMnepaType 25°C. 
nocne 3Toro CB«3aHHbin n cbo6oahwh 
paAMo-/inraHfl pasAenaiOT b peay/ibiaTe 
<£nnbTpaunn nepe3 MnKpocTeicnoBonoKHncTbin 
cj)mibTp (JF 51, Schleicher Schiill) Ha 
HaKonHTene KneTOK (SKAT RON). 

H3MepeHneiw cBfl3aHHon c peuerrropoM 
paflnoaKTMBHOCTn Ha <£nn bTpax nocpeACTBOM 
6eTa nnn raMMa cneicrpoMeTpa onpeAenaioT 
CTeneHb BbnecHeHMfl paAnonnraHAa peuemoa 
McnbuyewbiMM coeAHHeHHAMn. UlHTeHCHBHOCTb 
BbirecHeHMfl paAnonnraHAa peqeniopa 
ncnwTyeMbiMH coeAnneHnaMn yica3biBaeTCfl 
nepes IC5Q, T.e. KOHi^eHTpai^HK) nHm6nTopa, 
KOTOpaa BbirecHfleT 50% CBasaHHoro 
paAnonnraHAa peL^emopy. PacMeT 
IC 50-Benn^MH ocyLi^ecTBJifleTc^ nocpeACTBOM 
PC-MaTeMaTunecKoro o6ecneneHHfl (LIGAND, 
G. A.Mcpherson 1985, Elsinier-BiosoFT, 68 
Hills Road, Cambridge CB 2ILA, UK). 
Ul3MepeHHbiM An« coeAHHeHnn c£opMynbi (I) 
IC 50 Be/iHHUHbi HaxoA^Tcn b Anana30He 

1x10 " 5 ao 1x10" 11 M. 

fina onpeAeneHHfl aHTaroHHCTunecKoro 
AencTBna coeAHHeHnn cpopMynw (I) hh bubo nx 
HHrnonpyiOLunn acfxfceKT Ha nHAyunpoBaHHoe 
aHrnoTeH3HHOM-ll noBbiujeHne KpoBflHoro 
AaaneHna mo)kho H3Mepj?Tb Ha 
AeMnennHH3npoBaHHbix Spragne Dawley - 
Kpwcax (Mollegard, Danemark). noabiweHne 
KpOBSHoro AaBJieHnw nsMepaeTca Ha Aovta 
carotis. BHyTpMBeHHoe BBeAeHne 

ocymecTBJifleTCfl b BeHy neHnca. nocne 
npenapupoBaHMfl wnBOTHoro n 20-MMHyTHoro 
BpeMeHU BbiAep>KKn Ana CTa6nriM3aunM 
reMOAHHawiMMecKnx napaMeTpoB ocymecTBnaioT 
3 cneAyiomne Apyr 3a ApyroM HH"beKqnn 10, 30 
n 100 Hr aHrnoTeH3MHa-N b 0,1 mji boahofo 
pacTBopa nepe3 uHTepBanu b 5 mmh. 
CoeAHHeHUJi cfopMynbi (I) pacTBopaioT b 
An ct nnn n po Ba h h om BOAe, bo3moxho npn 
AOoaaneHnn 10%-ro STaHona n/nnn ocHOBaHnn" 

-(pH<10) MflM KMCXIOT (pH>3), H BBOAHT B 

A03ax 1-300 MKr/rq/ Kr BHyTpuBeHHO nnn 5-100 
MKr/Kr MHTpaAyoAeHa/ibHo. 

npn MHTpaAyoAeHanbHOM BBeaeHnn 
MH"beKi4MH aHrnoTeH3HHa-ll ocymecrBnaioT nepe3 
20, 40 n 60 muh, b to BpeMfl K3K npn 
BHyTpuBeHHOM BBefleHnn - ocymecTBnaeTca 
nocneAOBaTeribHO c HHTepBanoM Mepe3 10 mhh. 
CoeAHHeHMfl c})opMynbi (I) aBnaioTca oco6eHHO 
3c|xf)eKTMBHbiMH b Anana30He 1-300 MKr/Kr 
BHyTpuBeHHO nnn 5-300 MKr/Kr 
nHTpaAyoAeHaribHo. 

M3o6peTeHwe oTHOCHTca TaiOKe k 
cfcapMaijeBTkMecKOMy cociaBy, cocToameMy n3 
coeAHHeHUfl cjx>pMyribi I n Apyrux 6nonorMMecKM 
aKTHBHbix BetAecTB, K3K, HanpnMep, MoneroHHbix 
cpeACTB nnn HecTeponAaribHbix 

npoTHBOBOcnannTe/ibHbix 6nonornHecKn 
aKTHBHbix BemecTB. CoeAHHeHMR cf)opMynbJ (I) 
mokho npHMeHATb TatoKe n b KanecTBe 

AMamOCTMKM A^Fl peHMH-aHrMOTeH3MH-CMCTeMbl. 

0apwaLieBTHMecKne npenapaTbi coAepxaT 
3CJx{)eKTHBHoe KonnnecTBo aKTHBHoro BemecTBa 
cfopMyribi (I) m B03MO)KHbie Apyrwe aKTMBHbie 



Bei^ecTBa BMecTe c HeopraHnnecKMM hjim 
opraHHMecKMM HOCMTeneM, ncnorib3yeMbiM b 
cfiapMaueBTMHecKHx L|en«x. ripuMeHeHne MOxeT 
ocymecTBTiflTbCfl nepe3 hoc, BHyTpuBeHHO, 
noAKOKHo urm nepopanbHo. flosMpOBKa 
5 aicrnBHoro Beu^ecTBa 33bhcmt ot bhas 
TennoKpoBHoro Beca Tena, B03pacTa n ot poAa 
BBeAeHMfl. 

OapMai^eBTMHecKHe npenapaTbi AaHHoro 
M3o6peTeHMfl nonynaJOT M3BecTHbiMH cnoco6aMM 
10 pacTBopeHUH, CMenieHMfl, rpaHynnpoBaHUfl unn 
Apa>KH po Ba H w . 

fln« opanbHoi^ cf)opMbi npMMeHeHMfl 

aKTMBHbie COeAMHeHMfl CMeilJHBaiOT C 06blHHblMH 

Ana 3Toro AoGaBKaMM, KaK HOcnTenn, 
CTa6nnn3aTopbi nnn ktHepTHbie pa36aBHTenn m 

15 nocpeACTBOM 06blMHblX MeTOAOB 

nepepa6aTbiBaK)T b npnpoAHbie c()opMbJ 
BBeAeHna, TaKMe KaK Ta6neTKn, Apaxe, 
pa3"beMHbie Kancynbi, BOAHbie cnnpTOBbie unn 
MacnRHbie cycneH3nn unn BOAHbie, cnnpTOBbie 
nnn MacnRHbie pacTBopbi. B KanecTBe nHepTHbix 

20 HOcnTenen mo>kho npnMeH^Tb, HanpnMep, 
ryMMnapa6nK, Mame3HK), KapOoHaT Mamnw, 
c^occpaT Kanna, naKT03y, rniOKosy, 
cTea punchy Ma paT Mamns? nnn KpaxManw, 
oco6eHHo KyKypy3Hbi<^ KpaxMan. Flpn stom 
moxho ocyiAecTBn^Tb npnroTOBneHne b BHAe 

25 cyxoro nnn Bna)KHoro rpaHynRTa. B KanecTBe 
MacnflHbix HocnTenen nnn pacTBopnTenefi 
mo>kho paccMaTpnBarb, HanpnMep, 
pacTnTenbHbie nnn KnBOTHbie Macna, TaKne KaK 
noAConHenHoe Macno nnn pbi^MM >KMp. 

3Q fln fl noAKO>KHoro n BHyTpnBeHHoro 
npnMeHeHna aKTnBHbie coeAnHeHnn nnn nx 
cf)H3HonornHecKn coBMecTnMbie conn, 
)KenaTenbHO, BMecTe c o6biMHbiMn Ana 3Toro 
BemecTBaMH, TaKnMn KaK areHTbi pacTBopeHna, 
SMynbraTopu, nnn Apy rne BcnoMoraTenbHbie 

35 Beu^ecTBa, nepeBOA^T b pacTBopbi, cycneHsnn 
. nnn 3Mynbcnn. B KanecTBe pacTBOpHTenen 
npnHHMaioT bo BHnMaHne, HanpnMep, Bony, 
4)n3nonornMecKnn pacTBop noBapeHHoCi conn 
nnn cnnpTbi, HanpnMep, STaHon, nponaHAnon 
nnn rnnL^epnH; Hap«Ay c 3TnM TaiOKe pacTBopbi 

40 caxapa, TaKne KaK rnioKosa nnn pacTBopbi 
MaHHnTa, nnn TaiOKe CMecb n3 pasnnHHbix 
Ha3B3HHbix pacTBopnTenen. 

CornacHO BbiixieyKasaHHOMy cnoco5y Gbinn 
onpeAenenbi, HanpnMep, An« coeAnHeH vtit 
npnMepoB 1, 2, 3, 15, 19, 27, 31 n 51, 

45 cneAyfot^ne IC 50 BennnnHbi: 
n p m m e p ICso/nM/ 

1 78 

2 65 

3 149 

50 15 0,8 \ 
19 0,74 
27 1,1 
31 0,48 
51 1,8 

nepeneHb coKpameHufi: 
$5 DCI Aecop6unoHHO-xnMMHecKafl MOHH3aL4n« 
AM<|5 N , N-AnMeTnncpopMaMnA 
EE aTvtnaueTaT 

FAB Fast Atom 

Bombard ment-6oM6apAnpOBKa 6biCTpwMn 
aTOMaMM 

h nac (nacbi) 

Hep n-renTaH 

Min MnHyTa (MHHyTw) 

NBS N-6poMcyKi^nHnMnA 

RT KOMHaTHan TeMnepaTypa 

npnMep 1 

2-H-5yTnn-1-/2-Kap60Kcn-3-xnop-6eH3O/b/TMo 
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cf>eH-6-mi/ 

MeTnn/-1H-6eH3MMMfla3on-7-Kap6oHOBaR 
Kucnoia 

a) Am ha 2-Kap6oKcn-6-HMTpo-6eH3oflHotf 

KHCJlOTbl 

30 r (0,155 Monb) aHnvtApHAa 

3-HHTpOC{)TanOBOM KHC/lOTbl BHOCflT nopLJHHMH B 

180 mji KOHLjeHTpupoBaHHoro pacTBopa 
aMMnaKa m nonyHeHHbifi pacxBop HarpeBatoT npw 
nepeMeiunBaHUM b Teveuwe 45 mhh. npn 
TeMnepaType 100°C. BbinapHBaic-T Ha 
poTauMOHHOM ncnapme/ie, ABa>KAbi neperoHPioT 

BM9CT6 C TOnyonOM, a OCTaTOK BblCyLLJMBaiOT B 

myooKOM Ba«yyMe. nepeMewHBaioT ero c 
3THJiai^eTaTOM, ocaflOK 6e>KeBoro i^BeTa 
OTcacbiBaioT h BbicyniHBaioT b BaKyyMe HaA 
P 2O5. nonynaJOT 31,8 r i^eneeoro coeAHHeHHP. 

TeMnepaTypa nnaBneHkm: 180°C 
Rf/Si0 2 , CH 2 CI 2 /CH 3 OH 1:1/0,3 
MS/DCI/211 /M + J/ 

b) 2-AMHHo-3-HMTpo-6eH30iiHafl Kucnora 

31 r /0.147 MO/ib/ coeflMHeHMW m npHMepa 
1a pacTBOpfljOT b 50 4 h HaipoBoro u\enoKa h 
100 Mil BOflbi, Ao6aBJiflK)T 150 mji pacTBopa 
mnoxnopHAa HaTpna /M36biTOK no OTHOweHHio k 
Kl KpaxManbHOM 6yMare/ h nonyneHHbiPi pacTBop 
HarpeBaHDT b TeneHne 60 mhh npn TeMnepaType 
100°C. noc/ie OKOHHaHHfl peaicunn oxnaxflaiOT, 
pa36aBnpioT c noMow,bio 250 mji Hacbiw,eHHoro 
pacTBopa Na 2 C03- h 400 mji Hacbiw,eHHoro 
pacTBopa KH 2 P0 4 -, ycTaHaBJiHBafOT 
pH-3HaMeHne pacTBopa 3 c noMom,bK) 4h HCI 

/KOHL^eHTpMpOBaHHOM HCI H npOAyKT 

3KCTparnpyK)T Tpn>Kflbi no 500 mji 
3TM/iaqeTaTOM. nocne BwcywHBaHHH HaA 
MgSO 4 , KDHijeHTpi/ipoBaHHfl h nepeMeaiMBaHHfl 
c AHM3onponnnoBbiM scfjnpoM nonynajoT 18 r 
UeneBoro coeAMHeHnn. 

TeMnepaTypa nnaB/ieHHs:188 194 °C 

Rf/Si0 2l CH 2 CI^CH 3 OH 1:1/0,7 

MS/DCI/ 183 /M+H/ 

c) . MeTkinoBbitf scpwp 

2-aMHHO-3-HWTpO-1-6eH30tfHOH KMCflOTbl 

18 r /99 MMonb/ CoeAMHeHun m npwMepa 1b/ 
b 200 mji MeiaHona BMecTe c 20 mji 
TMOHH/ixjiopMAa nepeMeujMBaiOT b TeneHne 48 4 
npn TeMnepaType KHneHHH c o6paTHbiM 
xonoAnnbHMKOM. PeaKU,HOHHbiH pacTBop 
BbinapMBaiOT b poTau,HOHHOM McnapHTene, 
OCTaTOK o6pa6aTbiBaK)T 400 mji HacbiineHHoro 
pacTBopa Na 2 C03, Tpn>KAbi 3KCTparnpyiOT 
3Tnnai4eTaTOM, coeAHHeHHbie opraHHMecKHe 
c})a3bi npoMbiBawT pa36aBneHHbiM pacTBopoM 
Na 2 C0 4 h Hacbu^eHHbiM pacTBopoM NaCI, 
BbicyujMBatoT HaA Na 2 S0 4 h KOHL^eHTpwpyioT. 
XpoMaTorpacfjHHecKHH aHariH3 HaA SiC^ c 
noMou^bK) EE/Hep 9:1 h 7:33 AaeT 11,5 r 
i^eneBoro coeAHHeHHH. TeMnepaTypa 
nnaBfleHMfl: 86-88°C 

Rf/Si0 2 , EE/Hep 1:1/0,5 

Ms/DCI/197 /M + H/ 

d MeTHflOBblH 3Cf)Hp 

2-/M-/H-neHTaHonn/aMMHO/-3-HMTpo 6eH3otfHOH 

KHCfiOTbl 

7 r /35,5 MMonb/ coeAHHeHHH H3 npHMepa 1 
cV b 50 mji xnopaHrHAPHAa BajiepnaHOBOH 
KwcjioTbi b TeneHMe 1 h npn 110°C. 
KoHueHTpHpyioT Aocyxa, OCTaTOK b scfcnpe 
o6pa6aTbiBafor b Te^eHne 30 mhh 
atcrnBnpoBaHHbiM ymeM, c})MnbTpyfOT, 
KOHu,eHTpwpyK)T h noABepraioT 

xpoMaTorpacpuMecKoti onncTxe Ha 

SiO 2 nocpeACTBOM EE/Hep 2:8. nonynator 5,8 r 
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ueneBoro coeAMHeHHH. 

TeMnepaTypa nnaBneHHq; 66-69 °C 
Rf/SiQj, EE/Hep 1:1 0,4 
Ms /DCI/ 281 /M + HI 
e) 

6-EpoM-MeTMn-3-xnop-2-MeTOKCMKap6oHnn-6eH3 
o/b/- TwocJ)eH 

2,5 r /10.4 MMonb/ 

X-xnop-2-MeTOKCMKap6oHnn-6-MeTMn6eH3o/b/TM 
ocfreHa/ nonyMeHHoro cornacHO J, Org.Chem. 41, 
3399 /1976/ KHnaniT c o6paTHbix 
xonoAHJibHHKOM b 150 MH xnop6eH3ona c 1,87 
NBS h 420 Mr An6eH3onnnepoKCHAa b TeneHHe 
5 h. nocne ottohkvi xnop6eH3ona b 
poTauMOHHOM McnapHTene nonyMeHHbiM OCTaTOK 
o6pa6aTbiBaioT EE, EE-pacTBOp npoMbiBatOT 
HacbiiAeHHbiM pacTBopoM NaPCO^, 10%-hwm 
pacTBopoM Na^Os m Hacbim,eHHbiM pacTBopoM 
BbicyujHBafOT HaA Na 2 S0 4 v\ KOHi^eHTpMpyiOT. 
XpoMaTorpac|)Hfl Ha Si0 2 c noMombio EE/Hep 
1:2 AaeT 2,28 r i^enesoro coeAMHeHnn. 

TeMnepaTypa nnaBneHun: 143 145 °C 

Rf/Si02/, EE/Hep 1:20/ 0,3- 

MS /DCI/ 319, 321 /M+H/. 

f) MeTMflOBblM 3Cfnp 

2-/N-/H-neHTaHonn/-//3-xnop-2- 

MeTOKCMKap6OHKn6eH30/b/-TMO4)eH-6-MJl/MeTMTl/ 
/aMHHO-3-HMTpo6eH30HHOM KHC/lOTbl/ 

800 Mr /2,86 MMonb/ coeAMHeHMfl H3 
npMMepa 1d/pacTBop«KDT b 5 m/i a6c. flMO, 
CMeujMBawT c K 2 C0 3 b KormMecTBe 395 Mr m 
cMecb nepeMeuuHBaiOT b TeneHHe 10 mhh npw 
KOMH3THOM TeMnepaType. FlpuiKanbiBajoT 
pacTBop 913 Mr coeAMHeHMH M3 npHMepa 1e b 
20 mji a6c. flMO, m peaKL^HOHHbivi pacTBop 
nepeMeujMBaioT b TeneHwe homm npH KOMHaTHot^ 
TeMnepaType. flMO yAannKDT 3aTeM b BaKyyMe, 
OCTaTOK o6pa6aTbiBatoT EE, EE-($a3y 
npOMbiBajoT boaoPi, pa36aaneHHbiM, 
HacbiiAeHHbiM pacTBopoM NaHC03 m 
HacbiiAeHHbiM pacTBopoM NaCI BbicyiuMBajoT 
HaA Na2S0 4 m KOHL^eHTpHpytOT. XpoMaTorpacfjMfl 
Ha Si0 2 c noMOL^bio EE/Hep 1:2 AaeT 860 Mr 
TMTynbHoro coeAHHeHwa. 

Rf/Si02, EE/Hep 1:2 0,3 

MS /FAB/ 519 /M + H/. 

g) /MeTunoBbiM scpMp 
2-H-6yTnn-1-//3-xnop-2>MeTOKCHKap6oHnn6eH3o/ 

b 

/Tno4)eH-6-nn/MeTMn/-1H-6eH3MMMAa3on-7-Kap6 

OHOBOM KHCJIOTbl 

450 Mr /0.85 MMonb/ coeAHHeHMfl H3 
npHMepa 1f/ rnApnpyK)T b 50 mji STaHona b 
TeneHMe 1 m b npMcyTCTBMM HHKenn PeHea. 
KaTariM3aTop OT^wnbTpoBbiBaiOT. OnnbTpaT 
KOHu,eHTpnpyioT Aocyxa, nonyMeHHbJM OCTaTOK b 
10 mji EE/M3onponaHon /1:1/ m 10 mti 
HacbiiAeHHoro HCI EE-pacTBopa nepeMeujMBaKDT 
b TeneHHe 30 mhh npM TeMnepaType 50°C. 
nocne KOHneHTpupoBaHMfi h KpncTa/invi3ai4HM M3 
MeiaHona nonyMaioT 190 Mr i^eneBoro 

COeAMHeHHfl. 

TeMnepaTypa nnaB/ieHM^: 167-170 °C 
(pa3no>KeHne) 

Rf /Si0 2 , CH 2 CI 2 / CH 3 OH /NhijOH 49/ 1 
/0.1/0.3 

MS /DCI/ 471 /M+ H/ 

h) 2-H-6yTHj>1 -//2-Kap6oKCH-3-xnop-6eH30/ 
b /Tnoc{)eH-6-n/i/ 

MeTnn/-1H-6eH3MMMAa3OJi-7-Kap6oH0Baq 
KkicnoTa 

185 Mr /0.39 MMonb/ coeAHHeHHfl M3 
npHMepa 1g/ pacrBop«fOT b 10 mh STanona, 
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Ao6aanflK)T 1 mji H 2 0 m 1 mji kohlj. NaOH, m 
nojiyneHHbiM pacreop nepeMeujMBaioT b TeMeHMe 
3m npn KOMHamoM TeMnepaType. Stbhoh 
yAa/iflHDT b BaKyyMe. ycia Ha bti m Ba jot pH 
BOflHoro pacTBopa Ha 3 nocpeACTBOM neA^HOM 
yKcycHoPi KucnoTbi, w BbinaBmuft ocaAOK 
OTcacwBaioT. nocne cyiuKM b bwcokom BaKyyMe 
no/iyMajOT 100 Mr LjeneBoro coeAHHeHHfl b bhas 
6enbix KpucTannoB. TeMnepaTypa 

nnaB/ieHMfl: > 260°C. 

Rf /Si0 2> EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + H/ 

flpMMep 2 

2-H-ByTnn-1-//3-Kap6oKcn-2-cf)eHMn-HM^Aa3o 
n/1 ,2-a/nnpMAMH-7-nn/-MeTMn/-1 H-6eH3HMHAa30 
n-7-KapooHOBafl KUcnoTa 

3THJ10BblW 3<J)Mp 

a) 2-EeH30MJi-2-6poM-yKcycHotf KucnoTbi 

25 mji (0,144 Monb). 3TMjiOBoro 30>upa 
6eH3onnyKcycHOM KucnoTbi pacTBopajOT b 50 mji 
CCI4, npt/i TeMnepaType 5°C npHKanwaaiOT 8,5 
mji 6poMa, u pacTBop KopuMHeBoro UjBeTa 
nepeMewHBaKDT b TeneHuie 1 m npui 5°C, b 
TeneHMe 3 m npu komh3thom TeMnepaType w b 
Te^eHMe 2 m npw TeMnepaType 60°C. 
OcymecTBn«K)T KOHi^eHTpupoBaHne Aocyxa, 
ocTaTOK o6pa6aTWBaK)T EE, EE-pacTBop 

npOMblBaiOT 10%-HblM pacTBopoM 

Na 2SO3 HaCblLLI^eHHblM pacTBopoM NaCI 
BWCyiUMBaJOT H3A MgS04, KOHL^eHTpupyiOT M 

BbicyujMBaJOT b BbicoKOM BaKyyMe. nonyMawT 38 
r TMTynbHoro coeAHHeHn« b BMAe Macna 
KpacHoro i^BeTa. 

Rf/Si0 2l EE/Hep 1/6/0,28. 

MS /DCI7 271, 273 /M + HI. 

b) STWlOBblM 30>Mp 

7-MeTM/i-2-c}3eHvin-MMHAa30 /1 ,2-a/ 
nnpnAMH-3-Kap6oHOBOvi KucnoTbi 

38 r /0,14 Monb/ coeAUHeHHH 1/13 npuMepa 
2a/ h 15,2 r 2-aMHHO-4-MeTnn-nnpviAHH3 
nepeMeujMBaioT b STaHone b TeneHne 8 h npn 
TeMnepaType KwneHHfl c ofcpaTHbiM 
xonoAnnbHMKOM. KoHi^eHTpupyioT Aocyxa, 
ocTaTOK pa36aBn«K)T Hacbiu^eHHbiM pacTBopoM 
Na2C03, MHoroKpaTHo 3KCTparnpyK)T c 
noMOiAbKD EE, o6iseAHHeHHbie opraHMHecKMe 
cj)a3bi npOMblBaiOT HacbimeHHWM pacTBopoM 
NaCI, BWcyiunBaiOT HaA Na2S0 4 n 
KOHi^eHTpupyioT. XpoMaTorpacf>nfl Ha SiO 2 c 
EE/Hep 2:1 AaeT 12,2 r LjeneBoro coeAMHeHWH. 

Rf/Si0 2 , EE/Hep 2:1/0,3 

MS /DCI) 281 /M + HI 

C) STHJlOBblfi 3C})Mp 

7-6pOMOMeTnn-2-4>eHnn-MMMAa3o/1 ,2-a/ 

nMpMAMH-3-Kap60HOBOM KMCJIOTbl 

3 r /10,7 MMonb/ coeAHHeHi/m M3 npuMepa 2b 
6poMnpyioT c noMOiAbio 1,27 r NBS n 150 Mr 
6eH30nn-nepOKCMAa b cooTBeTCTBun co 
cnoco5oM, yKa3aHHbiM b npuMepe 1e. noJiynaioT 
1,2 r LjeneBoro coeAnneHnn. 

Rf/SI02, EE/Hep 1/2 0,2 

Ms /DCI/ 359, 361 /M + HI. 

d) MeTMHOBblM 30>np 

2-/N-/n-neHTaHOMn/-//3-3TOKCMKap6oHnn-2-qbeHM 
n-MMHAa3o/1 ,2-a/-nMpMAMH-7-mi 

/MeTMJT/aMMH0-3-HMTpO-6eH3OfiH0kt KMCJIOTbl 

300 Mr /2,85 MMonb /coeAHHeHM* m 
npuMepa 1d/, 1,03 r coeAHHeHna 113 npMMepa 
2c) h 400 Mr K 2 C03 noABepraiOT 
B3anMOAetfcTBMio cornacHo cnocooy, 
yKasaHHOMy b npuMepe 1f). rionyMaioT 520 Mr 
ijeneBoro coeAMHeHMA. 

Rf/SiO* EE /Hep 1:1/0.2 
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MS/FAB/ 559 /M + H/ 

e) MermiOBbifi 3<}>Mp 

2-H-6yTMJ1-1-//3-3T0KCMKap60HMJl-2-<£eHMJl-MMMA 

oa3o/1 ,2-a/nnpMAHH- 

7-nn/-MeTnn/-1H-6eH3MMMAa3on-7-Kap6oHOBOM 

KMCJIOTbl 

400 Mr /0.71 MMonb/ CoeAHHeHMfl M3 
npuMepa 2d noABepraKrr B3awMOAeflcTBMK) no 
cnocoey, yKa3aHHOMy b npuMepe 1g/. nocne 
oca)KAeHHfl M3 MeTaHona nocpeACTBOM 
AM3TM/ioBoro 3Cf)npa nonynaioT 250 Mr i^eneBoro 
coeAMHeHHfl. 

TeMnepaTypa nnaBneHna: 217 220 °C 
(pa3no)KeHne) 

Rf/Si02, EE-Hep 9/1/0,5 

MS /DCI/ 51 1 /M + H/ 

h) 

2-H-EyTnrt-1 -//3-Kap6oKcn-2-4)eHnn-MMHAa30/1 ,2 

-a/nMpMAHH-7-nn/MeTnn/ 

1 H-6eH3MMHAa3on-7-Kap6oHOBafl KkicnoTa 

230 Mr /0.45 MMonb/ CoeAHHeHna M3 
npuMepa 1e/ oMwnnioT comacHO cnoco6y, 
yKa3aHHOMy b npMMepe 1h. nonyMaioT 117 r 
i4eneBoro coeAHHeHun b BHAe KpucTannoB 
6enoro i^BeTa. 

TeMnepaTypa nnaBneHMn: 202-204 °C. 

Rf/Si02, EE/CH3OH 2/1 0,1 

MS /FAB/ 469 /M + HI. 

ilpuMep 3 

2-H-6yTkiJi-1-//3-KapcoKCM-2-4>eHMJi-MMMAa30 
n/1 ,2-a/nnpMMHAHH-7-nn/MeTnn/-1 H-6eH3MMMAa3 
on-7-Kap6oHOBayi KUcnoTa 

a) 3TH/iOBbifi sqbup 
7-MeTnn-2-4>eHMn-MMMAa3o(1,2-a)-niipMMMAHH-3 

-KapOOHOBOtf KUCriOTbl 

LleneBoe coeAHHeHne nonyMaioT b 
cooTBeTCTBMH co cnoco6oM, onucaHHbiM B 
npuMepe 2b, M3 coeAMHeHUH KOTopoe yKasaHo b 
npuMepe 2a, m 2-aMHHO-4-MeTM/innpMMHAHHa. 

Rf/Si02, EE/ Hep 2:1 0,2 

/DCI/ 282 /M + HI. 

B) /3THflOBblM 3Cf)Hp 

7-6poMOMeTMii-2-4)eHHJi-HMViAa3o/1,2-a/nMpnMM 

AMH-3-Kap60HOBOH KUCTIOTbl. 

□onyMeHne 3Toro coeAHHeHi/m 
ocyiAecTB/ifleTCfl no cnoco6y, yKasaHHOMy b 
npuMepe 2 c/; npi>i stom M3 2 r /7.11 MMonb/ 
coeAHHeHMR M3 npuMepa 3a nonyMaJOT 510 Mr 
UeneBoro coeAMHeHMfl. 

Rf/Si02, EE/Hep 1:2/ 0,2 

MS /FAB/ 360, 362 /M + HI. 

c) MeTi/inoBbifi aqbup 

2-/N-/H-neHTa HOMJT/-//3-3TOKCHKa p6oh HJl-2-4>eHM 

n-MMMAa30 

/1,2-a)-nMpMMMAHH-7-Mn/MeTwn/aMMHO-3-HMTpo6 

eH3OMH0M KMCJIOTbl 

nonyMeHMe SToro coeAHHeHHfl 
ocyu^ecTBriJiercfi cornacHo cnoco6y npuMepa 
Ml. \A3 435 Mr /1.55 Monb/ coeAMHeHMfl H3 
npuMepa 1d/ w 558 r coeAMHeHMfl M3 npuMepa 3b 
nonyMaroT 550 Mr qeneBoro coeAnneHMfl. 

Rf/Si02, EE/Hep 2:1/0,2 

Ms /DCI/ 560 /M + HI. 

b) MeTunoBbifi scpup 
/2-H-6yTnn-1-//3-3TOKCMKap6oHMn-2-4)eHMnMMMA 

330/1 ,2-a7nMpMMMAMH-7-MJT/-MeTHfi/-1 H-6eH3MMM 

Aa3OJi-7-Kap6oH0B0i^ kmctiotw. 

3to coeAHHeHne nonyMawT cornacHo 
yKa3aHHOMy b npuMepe 1g) cnocoCy; npH stom 
M3 380 Mr (0,68 MMO/ib) coeAHHeHMji M3 npuMepa 
3c nonyHaKJT 102 Mr qeneBoro coeAHHeHMa b 
bma© KpMCTannvmecKoro ocTaTKa 

CBeT/io-6e^<eBoro i^BeTa. 

TeMnepaTypa anaBneHMn: 185-187 °C 
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Rf/Si0 2l EE/Hep 1:1/0,2 
MS /FAB/ 512 /M + H/ 
e) 

2-H-EyTvui-1 -/3-Kap6oKCM-2-4>eHMJ>MMMAa3o/1 ,2- 
a/nwpMMMflMH-7-MJT/MeTnn/-1 H-6eH3MMHAa30Ji-7- 
Kap6oHOBa« Kucnoia 

(lonyMeHne OToro coeAHHeHHH 
npoki3BOAMTCH comacHo cnoco6y, yKa3aHHOMy b 
npuMepe Ih). M3 45 Mr (0,99 MMO/ib) 
coeA^HeHUfl M3 npuMepa 3d) nonynajOT 31 Mr 
L\eneBoro coeAHHeHnn. 

TeMnepaTypa nnasnemfi: > 260°C 

Rf/Si0 2 , EE/CH 3 OH/0,1 

MS/FAB/470 /M + H/ 

npuMep 4 

2-H-5yTH^-3-/2-Kap6oKcn-3-xnop-6eH3o/b/TMO 
4)eH-6-vui/MeTnn/-3H- MMHAa30/4,5-b/nwpnAHH 

a) 2-H-ByTnn-3H-iiMHAa3o/4 l 5-b/nMpMAMH 

10 r /91.6 MMO/ib/ 2,3-AnaMHHonnpnA^tHa m 
27,4 r Ba/iepnaHOBow KvtcnoTbi nepeMewHBaioT b 
TeneHne 18 m npn TeMnepaType 170°C. ("loone 
OKOHMaHUji peaKL\nn pa36aB/iRioT c noMoiUbio 
100 mji CH2CI2, npOMbisajoT Hacwu^eHHbiM 
pacTBOpoM NaHC03, boaom h Hacwu^eHHbiM 
NaCI pacTBopoM, BbicyuunBaiOT HaA Na2S0 4 u 
KOHi^eHTpupyioT. XpoMaTorpacf)Mfl Ha SiO 2 c 
noMOiAbfo EE/Hep 20:1 AaeT 9,7 r LjeneBoro 
coeAHHeHHfl. 

TeMnepaTypa nnaBneHMJi: 103°C 

Rf/Si0 2l EE/CH3OH 20:1/ 0,3 

MS/DC!/ 176/ M + HI. 

b) 

2-H-ByTnn-3-//3-xnop-2-MeTOKCMKap6oHnn-6eH30 
Ibl 

Ttio4)eH-6-Mji/MeTMn/-3H-MMMAa3o/4 I 5«b/nnpMAHH 

300 Mr 0,94 /MMOJib/ CoeAMHeHM« H3 
npuMepa 1e/ n 175 Mr coeanHeHHfl U3 npuMepa 
4a/ nepeMewHBaKrr c 552 Mr K 2 C0 3 b 10 mji 
flM<J> b TeMeHne 8 ^ npn KOMHaTHOtf 
TeMnepaType. KoHi^eHTpupyjoT Aocyxa ociaTOK, 
o6pa6aTbiBa»OT EE, EE-pacTBop npoMbiBaiOT 
boaovi, pa36aBneHHbiM pacTBopoM KHS0 4l 
HacbimeHHbiM pacTBopoM NaHC03 m 
HacbiLAeHHbiM pacTBopoM NaCI, BbicyiuuBaiOT 
HaA Na 2 S0 4 m KOHi^eHTpupyjoT. XpoMaTorpacfwfl 
Ha Si0 2 nocpeACTBOM EE/Hep 1:1 AaeT 130 Mr 
Uenesoro coeAHHeHua b bma© nopouiKa 
cna6o->KejiToro i^BeTa. 

TeMnepaTypa nnaB/ieHUfi: 127 129°C. 

Rf/Si0 2l EE/Hep 1:1/0,2 

MS /DC!/ 414 /M + H/ 

c) 

2-H-ByTnn-3-//2-Kap6oKCM-3-xjiop-6eH3o/b/Tno4)e 
H-6-nn/MeTnn/-3H -MMMAa3o/ 4 , 5-b/nnpnAHH 

117 Mr /0.28 MMonb/ CoeAnneHUfl H3 
npuMepa 4b/ bboaat bo B3anMOAeficTBue no 
cnocooy, yKa3aHHOMy b npuMepe 1h. nojiynaiOT 
107 Mr L\eneBoro coeAWHeHwa b bha© nopoiuxa 
oenoro i^Beia. 

TeMnepaTypa nnaB/ieHkia: > 260°C 

Rf/Si0 2: EE/CH3OH 2:1/ 0,3 

MS /FAB/ 400 /M + H/ 

npuMep 5 

2-H-ByTnn-3-//3-Kap6oKCM-2-4)eHMn-nMHAa3o/ 
1 ,2-a/nnpMAHH-7 

nji/-MeTMn-3H-MMHAa3o/4 1 5-b/nnpMAMH 
a) 

2-n-ByTnn-3-//3-3TOKCMKap5oHnn-2-c})eHMn-MMHA 
a3o/1,2/-a/ 

ni4pMAMH-7-Mn/MeTMn/-3H-nMMAa3o/4,5-b/nnpMAH 

H 

Llenesoe coeAHHeHne nonyMaiOT comacHo 
cnocooy, yKa3aHHOMy b npvwepe 4b, /us 



coep,meHm npMMepoB 2C n 4a/. 
MS /DCI/ 454 /M + HI 
W 

2-H-ByTnn-3-//3-Kap6oKcn-2-4)eHnji-MMMAa3o/1,2 
-a/nnpiwiH-7-nn/ 
5 m eTnn/-3H -mm ma33o/4 , 5-b/ n m p ma 

LJejieBoe coeAUHeHne nonynaioT comacHo 
cnoco6y, yrasaHHOMy b npuMepe 1h, /H3 
coeAMHeHMfl npuMepa 5a/. 

MS /FAB/ 426 /M + HI 
10 npMMep 6 

2-H-ByTMn-3-//3-Kap6oKCn-2-4DeHmi-MMMAa3o/ 
1 l 2-a/nwpnMMAHH-7-nn/-MeTMn/-3H-iiMiiAa30/4 I 5- 
b/nupMAHH 

a) 

2-H-ByTnn-3-//3-3TOKCMKap6oH^n-2-ct)eHMji-nMHA 
15 a30/1 ,2-nMMpMMAHH-7-Mn/MeTMn-3H-MMMAa3o/4,5 
-b/nnpnAHH 

3to coeAMHeHne nonyMaiOT M3 coeAMHeHufi 
npuMepoB 3b /h 4a/ no cnoco6y npwuepa 4b/. 
MS /DCI/ 455 M + H/ 
b) 

^ 2-H-ByTMn-3-//3-Kap6oKCM-2-4)eHMn-MMMAa3o/1 ,2 
-a/nnpMMMAMH-7- 

Mn/-MeTMnA3H-MMMAa3o/4,5-nnpiiAMH 

UeneBoe coeAHHeHne nonynaioT H3 
coeAMHeHna npuMepa 6a comacHo peaKLjuu 
B3anMOAeMCTBMfl, onucaHHotf b npuMepe 1h. 
25 MS /FAB/ 427 /M + HI 

flpHMep 7. 

2-H-ByTMn-3-/2-/4-MeTM/ict)eHHJi/-3-/1H-TeTpa 
3on-5-M/i/-MMMAa3o/4,5-b/ 
nnpMAMHnn/-3H-MMMAa3o/4 1 5-b/nnpnAHH 

2- 4-MeTMn-4)eHMJi/-MMMAa3o/4 ) 5-a/nnpnAHH 

8,6 r (91,4 MMO/ib) 2-AMMHonnpMAHHa n 7,7 
r (45,7 MO/ib) xjiopMeTHJi-n-TorinjiKeTOHa 
/nonyneHHoro comacHo Chem.lett. 1990, 
1125-1128/ nepeMeuiMBaioT b Te^enue 45 mmh 
35 npn TeMnepaType 130°C. (locne 3Toro 
peaKL^noHHbiM pacTBop pa36aBrmK>T c noMou^bto 
CH 2 CI 2 , npoMbiBafOT boaom h HacwiAeHHbiM 
pacTBopoM NaCI, BbicytiiMBajoT HaA MgS0 4 n 
KOHLjeHTpHpyKDT. XpoMaTorpacf)Hfl Ha 
4Q Si0 2 nocpeACTBOM EE/Hep 4:1 1:1 AaeT 6,8 r 
LjeneBoro coeAMHeHMfl. 

TeMnepaTypa nnaB/ieHnfl: 142 144 °C 

Rf/SiQ^. EE/Hep 1:1/ 0,2 

MS (DCI) 209 /M + Hf 

b/ 

45 S-cPopMnn^-M-MeTMTi-cljeHMn/MMMAasoM.S-a/nvi 

pHAMH. 

21 Mfi /0.27 MOJib/ flM<D b 60 Mn 
CH 2 CI 2 npn 0°C CMeiUMBaHDT c 3,6 Mn POCI 3 , 
peaKquoHHbifi pacTBop noMewKBaioT b TeneHne 

50 30 MUHyT npn komh3thoCi TeMnepaType, m npM 
0 °C npuKanwBafOT pacTBop 6,8 r /32,7 MMonb/ 
coeAHHeHMR us npuMepa 7a/ coeAMHeHna M3 
npMMepa 7a/. Mepe3 2 h nepeMeujuBaHufl npn 
60 °c ocyii|ecTBnflfOT KOHLjeHTpupoBaHwe, 
ocTaTOK CMeujMBaiOT c pacTBopoM 20 r NaOH b 

65 200 mji H 2 0, nepeMeiunBajOT b TeMeHne 1 m npM 
TeMnepaType KuneHwa c o6paTHbiM 

XOnOAMJlbHMKOM M OTCaCblBaJOT ocaAOK, 

BbinaBLUMPi nocne oxna>KAeHM« Ha neAflHow 
6aHe. nepeKpncTa/inM3aqnfl M3 3TaHona AaeT 
GO 5,5 r ueneBoro coeAMHeHnn. 

TeMnepaTypa nnaBneHun: 168-171 °C 
Rf/SiC^, EE/Hep 8:2/0,4 
MS /DCI/ 237/ M + Hf 
c) 

3- OKCMMMHO-2-/4-MeTnn-4)eHnn/-HMMAa30/4,5-a/ 
nupnAMH 
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2 r/8,47 MMonb/ CoeAHHeHna npuMepa 7b/ b 
30 mji MeiaHOJia CMewHBaKrr c pacTBopoM 883 
Mr rMAPOKCHnaMUH rnflpox/iopMAa h 1,04 u 
ai^eiaia HaTpHH b 65 mji boaw. PeaiojHOHHbifi 
pacTBop nepeMeniMBaiOT b TeneHne 5 m npn 
komhsthom TeMnepaType m 1 h npn jeMnepaType 
KuneHna c o6paTHWM xonoflnnbHUKOM. MeTaHOJi 
yAa/iflKDT b poTaunoHHOM ncnapnTene, 3aTeM 
pa36aBJiflK)T boaoK, m BbinaBiUMCi nocne 
oxjiaweHun ocaflOK OTcacbiBajor. nocne 
BbicyiiiMBaHUfl hsu P 2O5 b bncokom BaKyyMe 
nojiynaiOT 2,04 r u,eneBoro coeflUHeHMfl. 
TeMnepaTypa n/iaBJieHnq: 202-206 °C 

Rf/Si0 2 , EE/Hep 1:1/ 0,3 

MS /DCI/ 252 /M + Hi 

d/ 

/3-UnaH0-2-/4-MeTM/i-ct)eHnn/nMHfla30/4,5-a/nnp 

MflMH 

2.1 r /9,0 MMonb/ CoeAMHeHHH H3 npuMepa 
lol npn oxnaweHHM JibflOM bhocht nopi^MflM n 
npw nepeMeiuMBaHMM b 45 mji TMOHHnxnopwAa. h 
peaKU,H0HHbm pacTBop nepeMeujMBaiOT b 
TeneHne 45 mhh npw KOMHamoM TeMnepaType. 
TuoHnnxjiopuA flBa>KAbi OTroH«K)T M3 Toriyona, 
OCT3TOK 06pa6aTbiBaK>T EE, EE pacTBop 
npOMbiBaioT Hacbiii^eHHbiM pacTBopoM. 
Na 2CO3 n Hacb!m,eHHbiM pacTBopoM NaCi, 
BbicyujuBaiOT HaA MgS0 4 m KOHi^eHTpupyioT. 
nepeKpncTa/inn3aiJinfl m AHW3onponunoBoro 
3cf)Mpa /EE AaeT 1,9 r LjeneBoro coeAHHeHMH. 

TeMnepaTypa nnaBneHHs: 133 144 °C. 

Rf/Si0 2 , EE/Hep 1 1/0,2 

MS /DCI/ 234 /M + HI 

e) 

2-/4-5pOM MeTM Ji-0eH wn/ -3-u, na ho-h mha33o/4 , 5-a 
/nnpuiAMH 

nonyMeHne 3Toro coeAHHeHna 
ocyu^ecTB/iaeTCfl no cnoco6y, yKa3aHHOMy b 
npnMepe 1e. I/I3 1,7 r coeAMHeHnn H3 npuMepa 
7d nonynaioT 1,73 r tjeneBoro coeAMHeHMfl. 

TeMnepaTypa nnaBfieHnp: 182 186°C. 

Rf/Si0 2 , EE/Hep 1:1 0,2 

MS/SCI/ 312/314/M + HI 

f/ 

2-H-EyTnn-3-/3-nnaHO-2-/4-MeTMn4>eHMn/-HMHAa 
3o/4,5-a/ nnpnAMHnn/-3H 
MMHAa3o/4,5-b/nnpnAHH 

UeneBoe coeAUHeHne nonyMaioT m 
coeAHHeHn^ npnMepoB 4a n 7e /b cooTBeTCTBUu 
co cnoco6oM, yKa3aHHbiM b npMMepe 4b/. 

Ms /DCI/ 407 /M + HI 

g/ 

2-H-5yTnn-3-/2-/4-MeTmi4>eHnn/-3-/1H-TeTpa30Ji> 
5-nn/nMMAa3o/4 f 5-a/ 

nnpMAHHMn//-3H-MMMAa3o/4,5-b/nMpMAHH 

210 mji /0.51 MMonb/ CoeAHHeHki* M3 
npuMepa 7f/ nepeMewHBatOT e 5 mh Tonyona c 
308 Mr TpnMeTwii4HHHa3MAa b TeneHne 3 ah npn 
TeMnepaType KwneHHfl c o6paTHbiM 

XOnOAHJlbHUKOM. PeaKlJHOHHbltf pacTBop 

pa36aB/iflioT 4 mji scfcupa n nocne Ao6aBneHneM 
7 mji Hacbiu^eHHoro pacTBOpa KF n 0,2 mji 
pacTBopa HBF4 /50%/-Horo nepeMeniHBaioT b 
TeneHne 2 ah npu KOMHaTHOM TeMnepaType 
PasGaBJifltoT nocpe act bom EE, cfwnbTpyfOT, 
oTA&nfliOT opraHHMecKy»o tyazy tjwnbTpaTa, 
npoMWBaraT c noMou^bK) H 2 0 n Hacbiu^eHHoro 
pa ct bo pa NaCI BbicyujMBaioT HaA Na 2 S0 4 m 
KOHLjjeHTpnpyioT. XpoMaTorpacfcufl Ha 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 AaeT 110 Mr 
LjeneBoro coeAMHeHMH. 

MS /FAB/ 450 /M + HI. 

npMMep 8. 
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2-H-6yTMJi-1 -/2-/4-MeTnn4>eHMji/-3-/1 H-TeTpa 
3on-5-un/- 

MMMAa3o/4 l 5-a/nnpMAMHMn/-1H-6eH3MMMAa3on-7 
-KapooHOBaa KwcnoTa 

a) MeTHJlOBWM 3(J)Mp 

2-/N-/H-neHTaHOnn/-3-i4naHo-2-/4-MeTnn4)eHMji/i4 
MHAa3o-/4,5-a/nMpnAHHnn/-aMMHO-3-HMTpo-6eH3 

OI^HOM KnCJIOTbl 

3to coeAMHeHne nojiynaiOT M3 coeAHHeHM^, 
yKasaHHbix b npnMepax 1d m 7e/, b 
cooTBeTCTBMn co cnoco6oM, npMBeAeHHbiM b 
npuMepe 1f/. (Ipn 3tom M3 730 Mr/2,34 MMOJib/ 
coeAHHeHHfl M3 npuMepa 7e/ n 655 Mr /2,34 
MMOJib/ coeAnneHMfl H3 npuMepa 1d/ nonynaioT 
988 Mr i^eneBoro coeflHHeHHfl. 

TeMnepaTypa rmaBJieHMfl: 128 131 °C 

Rf/Si02, EE/Hep 8:2/ 0,3 

MS/DCI/ 512 /M + H/ 

b/ MeTunoBbiM 3<t)np 

2-H-6yTMJi-1-/3-nnaHO-2-/4-MeTMnct»eHMn/-nMMAa3 
o/4,5-a/nnpnAMHMn/-1H-6eH3MMMAa30Ji-7-Kap6oH 

OBOM KMCJIOTbl 

L4eneBoe coeAMHeHne nonyMaioT M3 
coeAMHeHM^ npuMepa 8a/ cornacHo cnocoGy, 
yKa3aHHOMy b npwMepe 1g/. 

Rf/Si02, C^CyCHsOH 95:5/ 0,2 

MS/DCI/ 464 /C + H/ 

C/ MeTMJJOBblM 3<|)Mp 

2-H-6yTiui-1 -/2-/4-MeTnn4)eHMJi/-3-1 H-TeTpa3on- 
5-nn/nMHAa30/4 ,4-a/ 

nnpMAHHnn/-1 H-6eH3HMMAa3on-7 Kap6oHOBOM 

KnCJIOTbl 

157 Mr /0.34 MMOJib/ CoeAHHeHMfl M3 
npMMepa 8b/ bboa^t bo B3anMOAetfCTBne no 
cnoco6y, yKasaHHOMy b npwMepy 7g/; nonyMaiOT 
88 Mr uenesoro coeAMHeHMfl. 

TeMnepaTypa nnaBJieHMfl: 120-155 °C 

Rf/SiQ2, CH 2 Cl2/CH 2 OH 8:2/ 0,3 

MS/FAB/ 507 /M + HI 

61 

2-H-ByTMJi-1-/2-/4-MeTnn4)eHnri/3-/H-TeTpa3on-5- 
MJi/-HMMAa30 

/4 f 5-a/nnpMAMHMJi/-1H-6eH3HMiiAa3on-7-Kap6oHo 
Ba« KncnoTa 

IJejieBoe coeAMHeHMe nojiyMa»oT H3 
coeAMHeHnw npuMepa 8b no cnocooy, 
np^BeAeHHOMy b npwMepe 1h/. 

Rf/Si02 CH2CI/CH 3 OH/CH3COOH/H 2 0 
20:15:2:4 0,8 ///1 MS/FAB/ 493 /M + HI 

ripnMep 9 

5,7-flnMeTnn-2-3Tnn-3-/2-Kap6oKCM-3-xjiop-6 
eH30/b/Tno4>eH-6-MJi/-MeTMJ]/3H-nMMAa3o/4,5-b/n 

MpMA^IH 

a/ 

5,7-flnMeTnn-2-3THJi-3-//3-xnop-2-MeTOKCMKap6o 
Hvui-6eH3o/b/ - 

THO(|)eH-6-nn/MeTMJi/3H-HMHAa3o/4,5-b/nnpMAMH 

500 Mr /2,8 MMonb/ 

5,7-flnMeTMn-2-3Tnn-3H-MMHAa3on/4,5-b/ 
nnpnAHHa/n3BecTHoro m EP-A 400 974/ b 
aTMOccf)epe aproHa b 10 mji a6c. flMO 
CMeujUBaiOT co 165 Mr NaH /50%-Hbin/; k 
peaiajnoHHOMy pacTBopy nepe3 30 mhh 
nepeMeujHBaHUfl, Ao6aBJi^K)T 900 Mr /2,8 
MMOJib/ coeAMHeHMfl M3 npuMepa 4b/, n b 
TeneHne 2 m nepeMeninBaioT npn komh3thom 
TeMnepaType. PeaKi^MOHHbiPi pacTBop 
CMeujUBaiOT c boaom, SKCTparnpyioT 
nocpeACTBOM EE, o6*beAHHeHHbie EE-3KCTpaKTbi 

nDOMblBaiOT boaom M HaCWIAeHHbIM paCTBODOM 

NaCI, BbicyujMBaKDT Hafl MgS04 m 
KOHL^eHTpnpytoT. XpoMaTorpa0nfl na SiO 2 c 
noMombio EE/CH3OH 15:1 AaeT 700 Mr 
i4eneBoro coeAnneHMn. 
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Rf/SI0 2 , EE/CH3 15:1/ 0,3 
MS/DCI/414/M + HI 
bl 

5,7-flMMeTnn-2-3TMn-3-//2-Kap6oKcvi-3-xnop-6eH3 
o/b/TMOc|)eH-6-nn-MeTMji/-3H-MMMAa3o/4,5-b/nMpn 

680 Mr /1.64 MMO/ib/ CoeflHHeHHH H3 
npuMepa 9a npeBpamawT cornacHO cnoco6y, 
yKaaaHHOMy b npwMepe 1L. nonynaioT 570 Mr 
LieneBoro coeflUHeHMfl. 

MS /DCl/ 400 /M + HI 

flpviMep 10 

5,7-flMMeTnn-2-3Ti4ji-3-//3-Kap6oKCM-2-4)eHmi 
-MMMfla3o/1 2-a/ 

nnpMAMH-7-nji/MeTmT/-3H-MMM ( qa30/4 l 5-b/nnpMAn 

H 

al 

5,7-flMMeTHji-2-3Tnn-3-//3-3TOKCMKap6oHMn-2-4>e 
Hnn-nMMAa30 

/1 l 2-a/-nnpAMH-7-n/i/MeTM/i/-3H-MMMAa3o/4 l 5-b/n 
np^AMH 

rio/iyMeHne 3Toro coeAWHeHwa 
ocyiAecTBfifleTCfl aHanornMHO yKa3aHHOMy b 
npuMepe 9a, U3 

5,7-AMMeTMJi-2-3Tnn-3H-MMHAa30 
/4,5-b/nnpnAHHa nonynaeTCfl comacHO EP-A 
400 974/ u cx)eflHHeHH« M3 npvwepa 2c/. H3 280 
Mr /0.78 MMonb/ coeAHHeHHH W3 npuMepa 2c/ 
nonynafOT 160 Mr i^eneBoro coeAHHeHHfl. 

Rf/Si0 2 , EE / 0,2 

MS/FAB/ 454 /M + HI. 

bl 

5,7-flMMeTMn-2-3TMn-3-//3-Kap6oKCM-2'45eHnn-MM 
MAa3o/1 ,2- a/ 

nnpMAMH-7-nji/MeTMn/-3H-MMMAa3o/4,5-b/nnpnAM 

H 

Lle/ieBoe coeAMHeHne nonynatoT M3 
coeAHHem/ifl M3 npuMepa 10b/ no cnoco6y, 
yKa3aHHOMy b npuMepe 1U. 

MS /FAB/ 426 /M + HI 

npMMep 1 1 

5,7-flMMeTnn-2-3Tnn-3-//2-/4-MeTn/ict3eHnn/-3 
-/1 H-TeTpa3on-5-MJi/MMMAa3o/ 
4 1 5-a/nnpnAHHnn/-3H-MMt4Aa3o/4,5-b/nnpnAHH 

a/ 

5,7-flMMeTMn-2-3TH/i-3-/3-i4iiaHO-2-/4-MeTnn4)eH 

Wl/HMHAa30/ 

4,5-a/nMpMAHHnn/-3H-MMMAa3o/4,5-b/nMpMAHH 
L4e/ieBoe coeAUHeHne nonyqaioT us 

5,7-AMMeTHJi-2-3Tnn-3H-MMMAa3o/4,5-b/nMpHAHH 

al nojiyMaeTCfl comacHO EP-A 400 974/ m 

coeAHHeHMfl H3 npMwepa 7e/ 
MS/DCI/ 407 /M + H/ 
b/ 

5,7-flMMeTMJi-2-3Tnn-3-//2-/4-MeTHJi4)eHMn/-3-/1H 

TeTpa3on-5-MJiynMMAa3o/4,5-a/niipnAHHMn/-3H-M 
MHAa30/4,5-b/nnpnAMH 

UeneBoe coeAKHeHue nonyqaioT m 
coeAHHeHna M3 npuMepa 11a/ comacHO 
cnoco6y, yKa3aHHOMy b npwMepe 7g/. 

MS/FAB/ 450 /M + HI. 

flpviMep 12 

3-//2'-AMHH03Tn/ic|)eHMri/Kap6oHnnaMviHOcyn 
t4>OHnn-6n4)eHMn-4-M/i/-MeTnn/-5,7-AHMeTMn-2- 

3TMJl-3H-HMMAa30/4,5>b/nHpMAMH 

a) Cynb4>OHaMMAo6pOM6eH3on 
51,6 r (0,3 MOiib) 0-BpoMaHnnnHa b 
aTMoc4>epe aproHa AooaBaBfiflKDyT k pacTBopy, 

COCTOfllAeMy M3 100 Mfl KOHL^eHTpupOBaHHOM HCI 

h 30 mp JieA^HoCi yKcycHO^ KucnoTbi; npn 
TeMnepaType 10°C npHKanbiBaic-T pacTBop 22,4r 

HMTpMTa B 30 MD BOAbl, H peaKLJHOHHbIM pacTBop 

nepeMeujusaiOT b TeneHne 60 mmh npn -5°C. 
nonyMeHHbii^ pacTBop npuKanbiBaioT k 



HacwiAeHHOMy S0 2 pacTBopy 7 r CuCI 2 x 2H 2 0 
m 0,5 r CuCI b 300 mji jieAaHo* yiccycHOfl 
KucnoTbi, CMecb Mepe3 60 mmh nepeMeiuMBaHun 
npM KOMHaTHofl TeMnepaType BbtJiuBaKyr b 
CMecb, cocTOfliAyio H3 JibAa/BOAbi, 3KCTparnpy»oT 

3C})MpOM t 3<})HpHbie 3KCTp3KTbl npOMb!Ba»OT 

HacbitAeHHbiM pacTBopoM NaHC03 n boaom\ 
BbicyujuBaiOT h£ia MgS04 w KOHi^eHTpupyiOT. 
nonyneHHoe cyjibcfcopmixjiopHflHoe 
coeAHHeHne b KonvmecTBe 67,8 r b 500 mji 
10 aL^eTOHa, npw oxjia)KAeHWM, cMewuBaic-T c 300 
mji KOHueHTpupoBaHHoro aMMnaKa. nocne 
yAaneHMfl aueTOHa nonyMeHHyio cycnensnK) 
pa36aB/iflioT boaom, BbiAennBiiiMecfl KpucTannbi 
6enoro ijBeTa OTcacbiBatoT, npoMwaaiOT H 2 0, w 
BbicyujMBaiOT b BbicoKOM BaKyyMe. L4eneBoe 
coeAHHeHne 6e3 AaJibHetfujefi omhctkk 
ncnofib3yK>T b cjieAywiAe^ peaKU.Mw. 
bl 

2-N l N-r4nMeTmiaMMHo4)opMMncynb4)OHaMMAo6p 
OMoeH3on 

2 q 0,236 Monb CoeAMHeHHH H3 npuMepa 12a b 
150 mji aoc. flMO c 40 mji 
N , N-am MTnnc{)opMa m haah weTuna LjeTana 
nepeMeujuBaioT b Te^eHHe 2 h npn KOMHaTHofi 
TeMnepaType. PeaKLinoHHbiti pacTBop BbinnBaroT 
b 200 mji 5%-Horo pacTBopa NaHS0 4 co nbAOM 

25 /1: 1/, BbinaBLUnfl ocaAOK OTcacbiBatoT, 
npoMbiBaioT H 2 m BbicymnBaioT b Ba«yyMe. 
nonyMaioT 67 r i^eneBoro coeAHHeHMP. 
Rf/SiC^, EE/Hep 1:1/ 0,1 
MS/DCI/ 291 M + N/ 

30 d 

4'-MeTMJi-6Mct)eHMJi-2-N,N-AMMeTMjiaMkiHOctK)pM 

MJlCyJlbC|)OHaMMA 

K 1 1 r /37,9 mmojW coeAHHeHMfl M3 npuMepa 
12b, 1 r Tpn4)eHMjicf)oc4)HHa, 8 r Na 2 C0 3 b 150 
mji Tonyona m 40 mji H 2 0 Ao6aBJi5iiOT, b 
35 aTMOcc{)epe aproHa, CHaMana 420 Mr 
Pd/OAC/ 2 . a 3aTeM 5,66 r 41,9 MMonb 
/Tonnn6opoHOBovi KucnoTbi b 100 mh STaHona. 

Tenepb KMnflTflT b TeneHne 4 m, 3aTeM 
KOHi^eHTpupyioT h o6pa6aTbiBaiOT 500 mji EE m 
4Q 500 mji H 2 0. 06pa3yioiAMCicfl ocaAOK 

OTC|)HJIbTpOBblBaK)T, M XapaKTepH3yK)T K3K 

i^ejieBoe coeAHHeHne. EE-c{)a3y OTAen^fOT, 
BbicyiuMBajoT HaA Na 2 S0 4 , m KOHL^eHTpupyioT. 
XpOMaTorpac})Mfl Ha Si0 2 c noMoiAbK) EE AaeT 
AajibHeMwee KonnnecTBo L^eneBoro 
45 coeAMHeHMa; 

06tnnfi bnxoa: 7,6 r 

Rf/SiC^, EE/Hep 1:1/0,2 

MS /DCl/ 303 /M + HI. 

61 

50 4'-EpoMMeTHJi6ncf)eHMJi-2-N,N-AHMeTkiJiaMHHO-cf) 
opMnncynbcf)OHaMMA 

L4enesoe coeAHHeHne nonynaJOT us 
coeAHHeHHfl 12 c/no cnoco6y npuMepa 1k/. Ilpn 

3TOM M3 3,8 T /13,5 MMOJlb/ coeAnneHMR 12 c 
nojiysaeTCfl 1,2 r i4eneBoro coeAHHeHMfl. 
55 Rf/Si02, EE/Hep 2:1/ 0,2 
MS/DCI/ 381 /383/ M + HI 
el 

5,7-AHMeTMJi-3-//2 , -N,N-AMMeTnnaMHHo4)opMMjic 
ynb<})OHa/;o6Mct)eHMJi-4-MJi 
/-MeTwn/-2-3TMJi-3H-MMMAa30-4:5-o/nnpMAHH 
60 L(eJieBoe coeAnnenne nonyMa»OT n3 
coeAMHeHna npuMepa 1 2d m 
5,7-AMMeTMJi-2-3TMJi-3H-MMMAa3o/4,5-o/nnpMAHH 
a nocnoco6y npuMepa 9a. \Az 3,2 r coeAUHeHua 
12d nonynaioT 1,1 r nenesoro coeAHHeHMw; 

Rf/Si02, EE/CH 3 10:1/0,2 

MS/FAB/: 476 /M + HI 

-14- 
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f/ 

/5,7-flnMeTnn-2-3TMJi-3-//2 , -cyjib4)OHaMMAo6M4)e 
Hnn-4-mi/MeTMJi/ 3H-HMMfla3o/4,5-b/nnpnAMH 
0,6 r/1,26 MMonb/ CoeA^HeHUP m npMMepa 

12e /KMn^TflT/ C OGpaTHbIM XOJlOAHnbHMKOM b 20 
Mfl STSHOJia C 10 M/l KOHi^eHTpupoBaHHoro 
pacTBOpa HCI a TeneHne 45 mmh. OiaHoxi 
yAanaiOT b BaKyyMe, HeMTpannayioT 
nocpeACTBOM HacbitneHHoro NaHC03, c 
noMOii^bio pacTBopa NaHSCXi ycTaHaBJinBaHDT 
pH npM6nM3MTenbHO 5-6 n 3KCTparnpy»OT 
nocpeACTBOM EE. EE-<$a3y BtdcywHBaiOT 
/Na 2 S0 4 m KOHi4eHTpnpyK)T, npuneivi nonynatOT 
380 Mr i^eneBoro coeAMHeHMH. 

RF/Si0 2> EE/Hep 5:1/ 0,5 

MS/FAB/: 421 /M + H/. 

g/ 

S^-flnMeTH/i^-aTMn-S-Z^'-aTOKCMKapGoHMJiaMHH 
ocyrib4>OHtiJi6Mc})eHMn-4-kiri/-MeTMJi/-3H-MMMAa3 
0/4,5-b/nnpMAMH 

0,52 r /1 ,2 MMonb/ CoeAViHeHUfl M3 npMMepa 
12 f m 340 Mr K2CO3 B aTMOccfcepe aproHa b 10 
M/i 6e3BOAHoro AM<t> BMecTe 266 Mr/2,4 MMO/ib/ 
3innoBoro scfwpa xnopMypaBbMHofi KMcnoTbi 
KunflTHT c o6paTHbiM xonoAnnbHMKOM b TeMeHMe 
3 m. nocne oxna^eHUfl ao komh3thom 
TeMnepaiypw cMewMBaiOT c 10%-hwm 
pacTBopoM NaHS0 4> 3KCTparnpyioT c noMou^bio 
EE m opraHnnecKyio dpazy BbicywMBaiOT HaA 
MgS0 4 . KoHLieHTpupoBaHMe m xpoMaTorpacJwfl 
Ha Si0 2 c noMOLAbto EE K3K 3JiK)3HTa AaeT 250 
Mr i^eneeoro coeAHHeHHfl. 

Rf/Si0 2l EE/ 0,2 

MS/ FAB/ 493 /M + HI 

3-//2'-AMMH03TMJi(t)eHi4Ji/Kap6oHi4naMHHocynb4)o 
Hnn-6Mc()eHHJi-4- 

nn/MeTM^//-5 , 7-AHMeTMn-2-3TMJi-3H -mm MAa3o/4 , 5 
-b/nnpnAHH 

80 Mr /0,16 MMO/ib/ CoeAHHeHMfl H3 npMMepa 

12g H 50 MKfl Cf)eHMJ13TMJiaMHHa KMnflTflT c 

oOpaTHbiM xonoAHJibHHKOM b 5 Mil aoc. Tonyona 
b aTMOccfcepe aproHa b TeMeHne 1,5 m. nocne 
KOHL^eHTpMpOBaHUfl n xpoMaTorpacfMM Ha 
Si O 2 nocpeACTBOM EE/CH3OH 10: 1 nonyMaKrr 
70 Mr neneBoro coeAMHeHMfl, nocne cyiuKU 
BbiMOpaxuBaHneM, b BUfle aMop4)Horo 
nopoujKa, 

Rf/Si0 2 . EE/CH 2 OH 10:1/ 0,4 

MS/ FAB/ 568 /M + HI 

npMMep 13 

3-//2*-/AMHHOMeTMni4HKnoreKcnn/-Kap6oHMna 
m n HocynbcpoH m-6\A<peH nn-4-wn/-MeTnn/-5 , 7 -am 
MeTMn-2-3TMn-3H-HMHAa3o/4,5-b/nnpMAHH 

LJeneBoe coeAHHeHne nonynaioT cornacHO 
cnocooy npMMepa 12h H3 coeA^HeHUfl M3 
npMMepa 12g n . L^nKnoreKCunMeTunaMMHa; 
nonyqaioT M3 80 Mr /0.16 MMonb) coeAWHeHMH M3 
npMMepa 12 g/ 90 Mr L\eneBoro coeAMHeHMR 
nocne cyiiiKM BbiMOpajKMBaHneM b BMAe 
aMop4)Horo TBepAoro BemecTBa. 

Rf/Si0 2: EE 0,3 

MS/FAB/ 560 /M + HI 

npMMep 14 

3-//2'-/AnMeTMJin H/iaM MHo/Kap6oHH/ia mm Hocy 
nbcpoHnn-6nct)eH mi-4- nji/-MeTnn/ 
/5,7-AMMeTMn-2-3TMJi-3H-MMMAa3o/4,5-b/nMpMAM 

H 

LJeneBoe coeAMHeHne nonynawT cornacHO 
cnocooy npMMepa 12h H3 coeAHHeHMH H3 
npMMepa 12g/ m i4MKnoreKCMiiMeTnriaMHHa; 
nonynaiOT M3 80 Mr /0.16 MMonb/ coeAUHeHMfl M3 
npMMepa 12g 90 Mr Ljenesoro coeAWHeHMfl 
nocne cywKM BbiMopaxMBaHneM b BMAe 
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aMop4)Horo TBepAoro BemecTBa. 
Rf/Si02, EE/ 0,3 
MS/FAB/ 560 /M + HI 
npMMep 14 

3-//2VAMMeTMnnMnaMMHo/Kap6oHMnaMMHOcy 

H-MMMAa30//4,5-b/nMpMAMH 

L(eneBoe coeAMHeHkie nonynaioT cornacHO 
cnoco6y npMMepa 12h M3 coeAMHeHMfl npMMepa 
12g m AnannnnaMMHa. nonynaiOT 60 Mr 
L^eneBoro coeAnneHMH M3 80 Mr/0,16 
MMonb/coeAHHeHMfl npuMepa 12g) b BMAe 
aMop<t)Horo TBepAoro BemecTBa. 

Rf/SiOs, EE/CH3OH 10:1/0,2 

MS/FAB/ 544 /M + Hi 

npMMep 15. 

3-//2VN, 

N-flwannMnoKCMKapooHMn-aMMHOcynbcf)OHkin-6M 

c{)eHnn-4-nn/MeTMn/-5 ! 7-AHMeTnn-2-3TMn-3H-MMM 

Aa3o/4,5-b/nMpMAMH 

100 Mr /0,23 MMonb/ CoeAMHeHUS M3 
npMMepa 12f /b 10 mji a6c. AM^ b aTMoa|)epe 
aproHa c 66 Mr /0.46 MMonb/ ^03 m 57 Mr 
(0,47 MMonb) annnnoBoro 3cf)Mpa 
xnopMypaBbUHOM KucnoTbi Knn«T«T b TeMeHue 
45 muh. nocne KOHLjeHTpupoBaHna, o6pa6oTKn 
EE, npoMbiBKM EE-cf)a3bi nocpeACTBOM 10%-ro 
pacTBopa Na 2 HS04, BbicyLunBaH^i« /MgS04/ n 
xpoMaTorpac()nn Ha Si0 2 nocpeACTBOM EE 
nonynaKJT 70 Mr L^eneBoro coeAHHeHMfl nocne 

CyiUKM BblMOpa^KMBaHMeM. 

Rf/Sip2, EE/ 0..6 
MS/FAB/ 589 /M + HI 
npMMep 1 6 
3-//2VN, 

N-An6eH3MnoKCMKap6oHMn/aMMHocynb4>oHMn-6M 
cj^e h Mn -4 -Mn/- 5 , 7 -am m eT nn -2 -st Mn-3 H- m m m Aaso/ 4 
,5-b/nMpMA^H 

3to coeAHHeHMe nonynaiOT cornacHO 
cnoco6y npMMepa 15 M3 coeAMHeHMfl npMMepa 
1 2f m 6eH3MnoBoro scpMpa xnopMypaBbMHOM 
KMcnoTbi. Ms 100 Mr /0,23 MMonb/ coeAMHeHM^ 
12f/ nonyMaioT 70 Mr ueneBoro coeAMHeHMn. 

Rf/SiQ2, EE/ 0,2 

MS/FAB/ 689 /M + HI 

npMMep 17 

3-//2'-/L4nKnoreKCMnMeTOKCMKap6oHMn/aMMHo 
cynbefXDHMn 

-6M0eHMn/-4-Mn/-5,7-AMMeTMn-2-3Tnn-MMMa3o/4, 
5-b/nMpMA^H 

L(eneBoe coeAMHeHMe nonyMaiOT M3 
coeAMHeHMfl npMMepa 12f m 
L^MKnoreKCMnMeTunoBoro scpMpa 
xnopMypaBbMHofi KMcnoTbi no cnoco6y npMMepa 
1 5, npMHeM aMMA n 3<t>up Mcnonb3y»OT OAHaKO b 

3KBMMOn«pHOM COOTHOliieHMM. 

Rf/SiC^; MeTMn-TpeT.-6yTMnoBbiM 30m p/ 0,2 
MS/FAB/, 561 /M + HI 
npMMep 18 

5,7-MeTMn-2-3TMn-3-//2'-3TMnoKCMKap60HMn/a 
MMHocynb4)OHMn-6nct»eHMn-4-Mn/MeTMn/-3H-MMM 
a3o/4,5-b/nMpMAMH 

UeneBoe coeAHHeHMe nonyMaiOT M3 
coeAHHeHMfl npMMepa 12 m OTMnoBoro scfiMpa 
xnopMypaBbMHOM KMcnoTbi no cnoco6y npMMepa 
17. 

Rf/Si02, EE/ 0,2 
MS/FBA/ 493 /M + HI 
npMMep 1 9 

2-H-ByTMn-1-//2'-3TOKCMKap6oHMnaMMHocynb 
0oHMn-6Mct)eHMn-4-Mn/MeTMn-1H-6eH3MMMa3on- 
7-Kap6oHOBaq KMcnoTa 

a/ MeTMnoBbiM 3cf)Mp 

2-/N-/H-neHTaHOMn/-2 , -N 1 N-AMMeTMnaMMHo4)opM 
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nncy/1 bcjxDHa MMAo6Mcf)eHHji-4- wn/ 

MeTMJl//aMMHO-3-HMTpO-6eH30MHOM KMC/IOTbl 

7,9 r /28,2 MMOJib/ CoeAkiHeHM« H3 npuMepa 
1d nepeMeoiMBaiOT c 10,7 r /28,2 MMonb/ 
coeflMHeHMfl M3 npuMepa 12 d n 11,7 r /84,6 
MMOJib/ K 2 C0 3 b 200 mji a6c. flM<t> b Te^eHne 
24 h npn KOMHaTHovi TeMnepaType. nocne 3Toro 
KOHi^eHTpupyioT flocyxa, ocTaTOK o6pa6aTbiBaK>T 
EE, EE-pacTBop TpwAbi npoMbiBaioT c 

nOMOlUbK) H2O, 1 pa3 paCTBOpOM 
KHSO4 /25%-HblM/ OAHOKpaTHO HaCblli^eHHblM 

pacTBopoM NaHC0 3 m oamh pa3 HacbimeHHbiM 
pacTBopoM NaCI, BbicyiunBaK)T HaA MgS0 4 n 
KOHL^eHTpupyioT. Macfi^HMCTbiM odaTOK AaeT 
nocne KpncTannn3ai4nn m EE/ 
AtwsonponwiOBbiii 3cfcnp, 7,9 L^eneBoro 
coeA^neHUfl. XpoMaTorpa<£nfl 
KOH L^e HT p H pOBa H H OrO MaTOHHoro pacTBOpa na 
Si02 c noiwombK) H-remaH /EE (2/3) AaeT eu\e 
2,54 r i4eneBoro coeAHHemifl. 

TeMnepaTypa nnaBJiemifl: 148 152 °C. 

Rf/Si0 2> H-rervraH /EE 2:8/ 0,33 

MS /FAB/ 581 /M + HI 

b/ MeTunoBbtCi scfwp 

2-/N-/H-neHTaHOtiJi/-//2'-N,N-AMMeTnnaMMHO<t)op 
Mnncyjib4)OHaMHAO-6nc()eHMn-4-nji/ 

MeTHn/aMMHO/-3-aMHHO-6eH30fiHCW KUCHOTbl 

10,4 r /17.9 MMonb/ CoeAHHeHua M3 npHMepa 
19a ruApupyfOT b 800 mji MeraHona b TeMeHne 3 
m b nputcyTCTBUM HUKerm PeHea. KaTanu3aTop 

OTCfMJlbTpOBblBaKDT, CfDWTlbTpaT KOHL^eHTpMpyiOT 
AOCyxa, OCTaTOK BblCyilJKBaHDT B BblCOKOM 

BaKyyMe. nonyMa*OT 9,9 r u,eneBoro coeAWHeHH* 
b BHAe aMop4>How neHbi. 

Rf /Si0 2l CH2CI2/CH3OH 95:5/ 0,3 

MS /FAB/ 551 /M + HI 

Cl MeTMflOBblM 3Ct)Mp 

2-H-6yT^n-1-//2'-cynbcfiOHaMMAo6Mct3eHHJi-4-nn/M 
eTM/iM H-6eH3HMUfla3on -7-Kap6oHOBoPi 

KUCJIOTbl 

9,8 r /17.8 MMorib/ CoeAHHeHHfl H3 npuMepa 
19h nepeMeiunBafOT b 180 mh MeTaHona c 90 mh 

KOHUeHTpupOBaHHO^ COnflHOtf KMC/IOTbl B 

re^eHne 3 ^ npn TeMnepaType KuneHkm c 
o6paTHbiM xonoAnribHUKOM. PacTBopnTenb 
BbinapMBaioT, b ocraBweMCfl pacTBope 
ycTaHaBfiMBafOT c noMOinbK) 6H pacTBOpa NaOH 
pH npn6nM3HTenbHO 5-6, BOAHbifi pacTBop 
rpn>KAbi 3KdparnpyK)T nocpeACTBOM CH2CI2, 
06-beAHHeHHbie opranmecme 4>a3bi 
npoMbiBawT HacbimeHHbiM pacTBopoM NaCI n 
BbicyiuMBaioT HaA MgS0 4 . nepeKpMCTannn3aLJ,nfl 
m EE AaeT 8,1 6 r ueneBoro coeAMHeHMR b BHAe 
KpucTannoB oenoro i^BeTa. 

TeMnepaTypa nnaB/ieHMs: 192 195°C 

Rf/Si0 2l EE/h rerrraH 8:2/ 0,38 

MS/ FAB/ 478 /M + HI 

AnbTepHaTHBHO LjeneBoe coeAHHeHne 
nonynaJOT TaioKe m coeAtfHeHi/m npuMepa 19a 
no 3TOM cnoco6y. flpn stom noJiynafOT W3 100 Mr 
/0.19 MMonb/ coeAHHeHMfl H3 19a 60 Mr 
ueneBoro coeAMHeHMfl. 

61 MeTunoBbiM 3<$>up 

2-H-6yTMfi-1-//2'-AWMeTMnaMHHo4DopMnncynbc})o 
HaMMAO-6n4)eHmi-4-nn/MeTM/i/-1H-6eH3MMna3on 
-7-Kap6oHOBOM KucnoTbi 

150 Mr /0.18 MMO/ib/ CoeAUHeHHfl H3 
npuMepa 19b b aTMOccfcepe aproHa b 10 mji 
CMecu HsonponaHOJi /EE/ /1:1/ c 10 mji 
HacbimeHHcro HCI EE-pacTBopa ocTaBJiflioT 
cTOHTb b TeneHMe hohm npw komh3Thovi 
reMnepaType. KoHqeHTpupyiOT, OCTaTOK 
o6pa6aTbiBaK)T CH 2 Ci2, CH 2 Cl2-(J)a3y 



npOMblBaiOT HaCblll^eHHblM pacTBopoM 

Na 2CO3 boaom m HacbimeHHbiM pacTBopoM 
NaCI h BbicyujusaiOT Ha MgS0 4 . 
KoHMeHTpupoBaHMe h cyiuKa b BbicoKOM BaKyyMe 

5 AaeT 138 Mr i^eneBoro coeAHHeHW? b BMAe 
aMopcfjHOfi neHbi 

Rf/Si02, CH 2 CI/CH 3 OH 95:5/ 0,5 
MS /FAB/ 533 /M + HI 

el MeTunoBbifi scfiup 

2-n-6yTi4n-1-//2 , -3TOKCMKap6oHHJiaMMHOcyjibct)OH 
10 nn6n4)eHHji-4-MJi/-1 H-6eH3HMna3on-7-Kap6oHOB 

0^ KMCJIOTbl 

3,25 r /6,81 MMonb/ CoeAHHeHMfl H3 npuMepa 
19 c n 170 mji /1 ,36 MMOJifl/ DMAP b 12 mji a6c. 
nupMA^Ha b aTMoc0epe aproHa npn 0°C 
CMeiUMBatOT c 1,53 r /13.6 MMOJib/ rpeT. 
15 -6yTMJiaTa Kann« m Mepe3 10 muh 
nepeMeiunBaHMfl npn tom >Ke TeMnepaType 
CMeniMBaioT c 0,65 mji /6,81 mmojW STMJioBoro 

3C})Hpa XJlOpMypaBbMHOM KMCJIOTbl. 

riepeMeujHBaiOT b TeneHne hohh npn komh3thom 
2q TeMnepaType. nocne 3Toro b pacTBope npn 
oxna>KAeHMM JibAOM y cTa h a b n m Ba jot Kucnyjo 
peaKi4MK) c noMOiAbK) 25% -ro pacTBopa 
KHSO4 m MHoroKpaTHoro 3KCTparnpyK3T c 
noMou^bK) EE. 06-beAHHeHHbie opraHMMecKne 
0a3bi npoMbtBatoT HacbimeHHbiM pacTBopoM 
25 NaCI, BbicyixinBaioT HaA MgS0 4 n 
KOHL^eHTpupyKDT. XpoMaTorpacfDMn Ha 
SiO 2 nocpeACTBOM 

CH 2CI2/CH3OH/NH3 9:1:0,1/ AaeT 1,8 r 
ueneBoro coeAHHeHMP b BMfle awopc^HOM neHbi. 

6 Rf/SI02; CH 2 CI 2 / CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,71 

MS /FAB/ 550 /M + HI 
V 

2-N-ByTMJi-1-//2'-3TOKCHKap6oHmiaMMHOcynb4)OH 
nn-6ncf)eHHJi-4-Mn/MeTMn/-1 H*6eH3HHMMAa30Ji-7- 

35 Kap60HOBafl KMCJIOTa 

nonyMeHMe uejieBoro coeAHHeHUR M3 
coeAHHeHMA npuMepa 19e ocyinecTBnseTCJi no 
cnoco6y, yKa3aHHOMy b npuMepe 1h. 

Rf/SiQ2. CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
0,64 

MS /FAB/ 536 IM + HI 
ripuMep 20 

2-H-5yTnn-1-//2'-H-nponnnaMMHOKap6oHnnaM 
MHocyjib4)OHMJi-6iic^eHMJi-4-MJi/MeTMJi/-1H-6eH3M 
MHAa3on-7-Kap6oHOBa« wcnoTa 
45 at MeTMjioBbi^ 3<t)np 

2-H-6yTMji-1-//2'-H-nponnJiaMMHOKap6oHMJiaMMHo 
cy ji b(J)OH mi-6ncf)e h w ji-4 -mji/ 
MeTunM H-6eH3HMna3on-7-Kap6oHOBOM KucnoTbi 

100 Mr /0.21 MMOJib/ CoeAHHeHMfl U3 
npuMepa 19 c b 8 mji a6c. ai^eTOHa c 90 Mr 

SO /0,6 MMOJib/ K2C0 3 B 24 MKJl /0.25 MMOJib/ 

H-nponmin30u,iiaHaTa b TeneHne 2 h KHnjiT^T c 
o6paTHbiM xonoAHJibHUKOM. riocne oxna>KAeHMfi 
b pacTBope b pe3yjibTaTe Ao6aBneHMfl 2 NHCI 
ycTaHaBJiMB3K)T pH npn6jiM3MTenbHO 1, n 
MHoroKpaTHo sKCTpampyjoT nocpeACTBOM 
CH 2CI2. 06"beAHHeHHbie opraHnnecKne c(Da3bi 

npOMblBaKDT OAHH pa3 C nOMOtHbK) H2O M oahh 

pa3 Hacbiu^eHHbiM pacrsopOM NaCI, 
BbicytunaaioT HaA MgS0 4 n KOHi^eHTpnpyK)T. 
nepeKpucTajinnaai^Mfl H3 EE AaeT 107 Mr 
60 ueneBoro coeAMHeHnfl. 

TeMnepaTypa nnaBJieHun: 150-1 52 °C. 

Rf/Si02; CH2CI2/CH3OH/NH3 9:1:0,2/ 0,24 

MS /FAB/ 563 /M + HI. 

b/ 

2-H-ByTMn-1-//2'-n-nponnjiaMMHOKap6oHnnaMHHO 
cynb0OHHJi-6nc|5eHmi/-4-mi/MeTMJi/-1H-6eH3MMM 
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fla3on-7-Kap6oHOBafl KucnoTa 

MeneBoe coeAHHeHHe nony^aioT M3 
coeflUHeHMfl M3 npMMepa 20a no cnocooy, 
yKa3aHHOMy b npniwepe 1h. M3 38 Mr /0.07 
MMo/ib/ coeflUHeHMfl npMMepa 20 a nonynaiOT 30 
Mr i^eneBoro coeAHHeHMfl b BMAe aMopc|)Ho8 
neHbi. 

Rf /Si0 2l CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 

0,2 

MS /FAB/ 549 /M + HI 
npuMep 21 

2-H-ByTnn-1-//2 , -H3onponnnaMMHoicap6oHmia 
MMHOcyrib4)OHViJi-6M4)eHviJi-4-Mn/MeTMn/-1H-6eH3 
MMMfla3on-7-Kap6oHOBafl KucnoTa 

206 Mr /0,38 MMorib/ CoeflUHeHna H3 
npMMepa 19e b 50 Mn Tonyona bboaht bo 
B3anMOflewcTBne c 5 M/i M3onponnnaMHHa b 
TeneHne 8 m b aBTOK/iaBe npn TeMnepaType 
80 °C. PeaKunoHHbiM pacTBop KOHi^eHTpupyjoT, a 
ocTaTOK xpoMaTorpacJwpytoT Ha Si 62 c 
noMombfo CH2CI2/CH3OH/ 95:5/. nony^aiOT 38 
Mr LjeneBoro coeAMHeHHB b BUfle aMopcpHofi 
neHbi. 

Rf/Si0 2l CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
0,35 

Ms /FAB/ 549 /M + HI 
npuMep 22 

2-H-5yTwi-1-//2 , -annnnaMMHOKap6oHnnaMHH 
ocyrib4)OHMJi-6Mc|)eHMn-4-Mri/-MeTnjT/-1H-6eH3MM 
na3on-7-Kap6oHOBan KucnoTa 

a/ MeTHJioBbifl $ct)np 

2-H-6yTMrt-1-//2'-anriMriaMMHOKap6oHVinaMiiHOcy 
nb4>OHnn-6no(})eHMJi-4-Mn/-MeTM^-1H-6eH3MMMa 

30/l-7-Kap60H0B0M KUCnOTbl 

L(eneBoe coeAHHeHue nonynaiOT m 
coeAHHeHHH H3 npKMepa 19 c no cnoco6y 
npuMepa 20 a npH npuMeHeHHH 
an/inrtn3ounaHaTa BMecTO 
H-nponnnn3oi^MaHaTa. W3 150 Mr /0,31 MMO/ib/ 
coeA^HeHUfl m npuMepa 19c nonynaiOT 136 Mr 
LieneBoro coeAMHeHHfl. 

TeMnepaTypa nnaBneHun; 142 145 °C. 

Rf/Si0 2 , CH2CI2/CH3OH/NH3 9:1:0,2/ 0,19 

MS/FAB /561/ M + H/ 

bl 

2-H-ByTmi-1-//2'-annvinaMMHOKap6oHMnaMHHOcy 

nb<t>oHvm-6ncf)eHnn-4-nji/ 

MeTMn- 1 H -6eH3MMMAa3on-7-Kap6oHOBa« 

KHcnoTa 

nonyMeHMe 3Toro coeAM Henna 
ocyu^ecTBJifleTCfl no cnocooy npMMepa 1h m w 
123 Mr /0.22 MMonb/ coeAHHeHHH H3 22 a 
nojiynajoT 73 Mr i^eneBoro coeAMHeHnq. 
TeMnepaTypa nnaBneHMfl: 220 °C 
Rf/Si0 2 , CH 2 Cl2/CH 3 OH/CH 3 COOH 9:1:0,2/ 
0,35 

MS /FAB/ 547 /M + H/ 
npuMep 23 

2-H-ByTnn-1-//2'-3TMnaMMHOKap6oHnnaMHHOc 
ynb4>OHnn-4-nn/-Mernn/-1 H-6eH3MMHAa3on-7-Ka 
p6oHOBa* KucnoTa 

al MernnoBbm scjwp 

2'n-6yTnn-1-//2'>3TnjiaMHHOKap6oHHnaMMHOcynb 
<$oh nn-6wcf>eHnn-4 -wn/ 
-MeTnn/-1H-6eH3MMMfla3on-7-Kap6oHOBOM 

KUCTlOTbJ 

UeneBoe coeAWHeHue nonynaiOT H3 
coeAHHeHMfl, yKasaHHoro b npHMepe 19c, nyieM 
BsanMOAeticTBMfl c 3Tnnn3oijnaHaT0M no 
cnocooy npuMepa 20 a. 

TeMnepaTypa nnaBneHnq: 182°C. 

Rf/Si0 2 , CH 2 C\2iCH20HJHY\ 3 9:1:0,2/ 0,22 

MS /FAB/ 549 /M + HI 

bl 
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2-H-5yTM/i- 1 -//2'-3Tnna m uHOKap6oH una m h Hocyn b 
4)OHvin-6M0eHMn-4-Mn/MeTnn/-1H-6eH3MMMAa3O 
n-7-Kap5oHOBan KucnoTa 

3to coeAHHeHMe nonynaioT M3 coeAHHeHua 
M3 npuMepa 23 a no cnocooy, npuBeAeHHOMy b 
npwMepe 1h. 

TeMnepaTypa nnaB/ieHna: > 220°C 

Rf/SiC^, CH 2 Cl2/CH 3 COOH 9:1:0,2/ 0,35 

MS/ FAB/ 535 /M + HI 

npuMep 24 

2-n-ByTnn-1-//2'-miicnonponvinMeTnnaMMHOKa 
p6oHnnaMMHOcynbC>OHkLn 
-6n<t>eHnn-4-nn/MeTMn-1H-6eH3MMMAa3on-7-Kap 
6oHOBaa KucnoTa 

al MeTunoBbiC^ scfwp 

2-n-6yTnn-1-//2'-i4MKnonponnnMeTnnaMHHOKap6o 
HnnaMHHocynbcf30Hnn 

-6nc|)eHnn-4-nn/MeT^1J^-1H-6eH3HM^1A^3on-7-Kap 

COHOBOfl KUCnOTbJ 

139 tm /0,29 MMonb/ CoeA^HeHkifl us 
npuMepa 19c/ b aTMOccfcepe aproHa B 2 m/i a6c. 
flMCO c 35 Mr /0 ,88 MMonb/ M3MenbHeHHoro b 
nopoiuoK NaCH m 67 Mr /0.32 mmohU 
2,2,2-Tpnxnopo-N-i4HKnonponnnMeTMn-ai4eTaMM 
Aa /nonyneHHoro W3 i^MKnonponnnMeTunaMMHa v\ 
TpMxnopaueTMnxnopMAa/nepeMeiuMBawT b 
TeneHne 30 mwh npn 80°C. PeaKijHOHHbifi 
pacTBop BbinnBaioT Ha neA, noAKMcnaioT c 
noMou^bio 2h HCI m BbinaBiunw ocaAOK 
oTcacbiBaioT. Flocne nepeKpwcTannHsat^n H3 
EE nonynaiOT 69 Mr L^enesoro coeAHHeHMn. 

TeMnepaTypa nnaBneHMfl: 158-161 °C 

Rf/Si02, H-renTaH/EE/ 2:8/ 0,23 

MS /FAB/ 575 /M + HI 

bl 

2-n-ByTnn-1-//2'-i^nKnonponnnMeTnnaMMHOKap6o 
HnnaMMHOcynbct)OHMn 

-6ncf)eHnn-4>Mn/MeTMn-1H-6eH3MMHAa3on-7-Kap 

6oHOBan KucnoTa 

UeneBoe coeAHHeHne nonyMaiOT M3 

coeAHHeHUfl npuMepa 24 a no cnoco6y, 

yKa3aHHOMy b npHMepe 1h. 

TeMnepaTypa nnaBneHMfl: 234 236 °C 
Rf/SiQj, CH 2 Cl2/CH 3 OH/CH 3 COOH 9:1:0,2/ 

0,28 

MS /FAB/ 561 /M + HI, 
flpuMep 25 

2-H-ByTnn-3-//2'-3TOKCMKap6oHnnaMMHocynb 
c^oHnn-eMCjDeHMn^-Mn/MeTun-SH-MMMAaso-M.S-b 
/ /5,4-b/-nnpMAMH 

al 2-H-Ey™n-3-//2'-N, 
N-AMMeTMnaMMHoc})opMnncynbcf)OHaMMAO 
-6n0eHMn-4-Mn/MeTnn/-3H-MMMAa3o-/4,5-b/ 
/5,4-b/-nnpnAMH 

UeneBoe coeAHHeHne nonynajoT H3 
coeAHHeHMti, yKa3aHHbix b npuMepax 4 a n 12 d 
no cnoco6y, onucaHHOMy b npHMepe 4 b. 
OHHCTKa ocyiAecTBnsieTCfl nyTeM 
xpoMaTorpa<t>MM Ha Si0 2 c noMOiAbK) EE/CH3OH 
20:1 KaK pacTBopnTena m KpncTannn3ai4nn us 
EE/AMH3onponnnoBoro scjDwpa. TeMnepaTypa 
nnaBneHun: 205-211 °C. 

Rf/SiOj, EE/CH3OH 20:1/ 0,15 

MS /FAB/ 476 /M + HI 

bl 

2-H-ByTRn-3-//2'-cynbc}xDHaMHAo6MO>eHMn-4-nn/M 
eTnn-3H-HMMAa30- /4,5-b/ / /5,4-b/-nnpiiAMH 

3to coeAnneHne nonynaiOT us coeAHHeHUfl 
npMMepa 25 a no cnoco6y npMMepa 19 c m 
xpoMaTorpa<$nefi Ha Si02 c noMombio 
EE/CH 3OH 20:1 KaK pacTBOpMTena. 

Rf/Si02, EE/CH3OH 20:1/0,39 

MS /FAB/ 421 /M + HI 
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cl 2-H-ByTnn-3-//2' 
-3TOKcnKap6oHnncy/ibC})OHHji-6ncf)eHMn-4-nn/ 
MeTnn-3H-MMMfla3o/4,5-b/ / /5,4-b/ nirtpiwiH 

1 r /2,38 MMonb/ CoeAHHeHun us npniwepa 
25b/ b arMOCcfrepe aproHa b 25 mh a 5c. 
AHMeT0KCM3TaHa c 1 r aKTMBupoeaHHoro /cyaiKa 
b BbicoKOM BaKyyiwe npn 150°C 3 W 
MoneKyrifipHoro cma 4 o t o,66 r K 2 C0 3 m 232 

A 

MKTI STUJlOBOrO scjwpa XJlOpMypaBbMHOM 
KMCJlOTbl KMrmTflT C 06paTHblM XOJlOAHJlbHUKOM B 

TeneHne 6 s. ("locne oxnaKAeHun CMeajMBafOT co 
100 M/i 10%-ro pacTBopa KH 2 P0 4 /pH 
npn6/iH3HTenbHO 4/, Tpu>KAbi 3KCTparupyiOT c 
noMOi^bio EE, o6-beAMHeHHbie EE SKcrpaicrbi 
BbicyninBaioT HaA Na 2 S0 4 n KOHi^eHTpupyioT. 
XpoMaTorpacfiMfl Ha Si0 2 /EE/CH 3 OH 20:1/ AaeT 
0,5 r L4eneBoro coeAMHeHMH. 

TeMnepaTypa nnasneHHa: 172°C 

Rf/Si0 2 , EE/CH3OH 20:1/ 0,3 

MS/ FAB/ 493 /M + Hi 

ripuMep 26 

2-H-EyTMn-3-//2'-M3onponvirtaMMHOKap6oHMna 
MMHOcynbcfDOHun 

-6ncfieHHJi-4-mi/MeTH/i/-3H-MMHAa3o/4 1 5-b/ / 
/5,4-b/nnpnAHH 

LleneBoe coeAMHeHne nonynajoT us 100 m 
10,2 MMO/ib/ coeAMHeHUfi M3 npuMepa 25 c nocne 

KUtnHMeHHfl 06paTHblM XOflOAUJlbHHKOM B 

Te^eHne 3 m c 209 mkh /2,44 MMOJib/ 
n3onponn/iaMHHa b 5 m/i Tonyona, 
KOHL^eHTpupoBaHMfl n xpoMaTorpac{)HK Ha 
SiO 2 (EE) c BbixoAOM 45 Mr. 

TeMnepaTypa nnaBneHMfl: 113-114 °C 

Rf/Si0 2 , EE/CH3OH 20:1/ 0,36 

Ms /FAB/ 506 /M + HI 

llpuMep 27 

2-H-5yTnn-3-//2'-ajinMriaMHHOKap6oHMncynb 
0OHnn-6nc})eHnn-4-MJi-/MeTMn-3H-MMMAa3o/4,5-b 
/ / /5,4-b/nnpHAHH 

L4eneBoe coeAnneHne nonyMaKrr nyTeM 
B3anMOAe^CTBHfl coeAHHeHna, npuMepa 25 b/ c 
annnnn3oqnaHaTOM aHanornMHO cnoco6y, 
onucaHHOMy b npuMepe 20 a. 

TeMnepaTypa nnaBneHMa: 121 °C 

Rf/Si0 2l EE/CH 3 OH 20:1/ 0,26 

MS/ FAB/ 504 /M + HI 

npuMep 28 

2-H-EyTnn-3-[/2 , -H-nponnnaMMHOKap6oHMJiaM 

MHOCyJ1b($>OHMJl-6MC})eHM/l-4-Mri/-MeTMJl]-3H-MMMA 

330-/4 ,5-b/ / /5,4-b/ nupnAMH 

150 Mr /0,3 MMonb/ coeAHHeHMH npuMepa 
25c/ b 5 m/i Tonyona c 295 mkh /3,6 MMonb/ 
H-nponnnaMMHa KHnsTFrr c o6parHbiM 
xonoAnnbHMKOM b TeneHne 3 m. 

Ocyo^ecTBriflKDT KOHi^eHTpupoBaHne v\ 
ocTaTOK noABepraioT xpoMaTorpacfwH Ha 
Si0 2 /EE/. noJiyqaiOT 90 Mr LjeneBoro 
coeAMHeHt/m. 

TeMnepaTypa nnaBneHnfl: 137 138°C. 

Rf/Si0 2l EE/ 0,2 

MS /FAB/ 506/ M + H/ 

FlpuMep 29 

2-H-5yTnn-3-//2 , -6eH3nnoKCMKap6oHnnaMHHO 
cyjibc|)OHMn-6nc}DeHnn-4-Mn/MeTHJi-3H-HMMAa3on 
-/4,5-b/ / /5,4-b/ nupMAHH 

UeneBoe coeAHHeHne no/iynaJOT ws 
coeAHHeHUji m npuMepa 25 b m 6eH3M/ioBoro 
scfwpa x/iopMypaBbKHofi kuc/iotw no cnoco6y, 
onucaHHOMy b npuMepe 25 c. 

TeMnepaTypa nnaB/ieHHH: 85 °C 

Rf/Si0 2> EE/CH3OH 20:1 0,29 

MS /FAB/ 555 /M + HI 
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npuMep 30 

2-3TH/i-7-MeTnn-3-//2 , -H-nponnxiaMMHOKap6o 
HM/iaMMHoc/iybct)OHvir!-6MctieHHJi-4-Mn/MeTMn-MM 
MAa30-/4,5-b/nirtpnAMH 

al 

2-3TMji-7-MeTn/i-3H-MMiiAa3o/4 > 5-b/nMpnAMH 

10 r /65,3 MMonb/ 

2- Am m HO-4-MeTnn-3-H HTpon m pMAHHa 
noABepraioT mApnpoBaHwo b 40 m/i 
TeTparnApocf)ypaHa m 40 mji MeraHona b 
npucyTCTBMM HHKenfl PaHefl. Kaiann3aTop 

OT0UJlbTpOBblBaK>T, paCTBOpMTeJlb yAarmioT, 
OCTaTOK CMeiUHBaHDT C 3TaHOnbHb!M pacTBopoM 
HCi M OCaAHBliJMfiCfl 

2,3-AnaMHHo-4-MeTnn-nMpHA^H-rMApoxnopnA 
oTcacbiBaKDT. 7 r 3Toro ruApoxnopnAa 
pacTBopaioT b 57 r nonn<J)oc4»opHOPi KucnoTbi 
/M3 28,5 r P 2 0 5 m 28,5 r H3PO4 /85-ho*//, 
CMeiuHBaioT c 1 ,26 mji nponwoHOBotf KucnoTbi h 
pacTBOp nepeMeiiiMBaroT b Tenenne 2 h npn 
TeMnepaType 100°C. nocne oxjia>t<AeHKR 
BbinnBaHDT b neAflnyio BOAy, noALMenaHHBaK)T b 
pe3y/ibraTe Ao6aBKM Na 2 C0 3 m MHoroKpaTHO 
SKCTparupytor c noMOiAbio EE. 06-beAHHeHHbie 
EE-<jia3bi npoMbiaaioT HacbiiAeHHbiM pacTBOpOM 
NaCI BbicyojuBaioT HaA Na 2 S0 4 , 
KOHLieHTpnpyK)T m ocraTOK xpoMaTorpac})npyK)T 
Ha SiQ 2 /EE/ CH3OH 5:1/. nonynaioT 4,2 r 
L^eneBoro coeAHHeHUfl. 

Rf/Si02, EE/CH 3 5:1/ 0,4 

MS/DCI/162 /M + HI 

bl 

3- //2'-N,N-flnMeTnnaMMHOc}DopMmicyjib4)OHaMHA 
0-6Mc{)eHkiJi-4-nji/MeTnnA2-3rnn-7-Mernji-MMMAa 
3o/4,5-b/nnpnAHH 

3,1 r/19,26 MMO/ib/ CoeAHHeHMfl M3 npuMepa 
30 a n 9,15 r /19.26 MMonb/ coeAMHeHMfl 1/13 
npuMepa 1 2 d /75%-Hbifi/ b 200 mh a6c. flMO b 
npucyTCTBHH 2,6 r /19.6 MMonb/ 
K 2 C0 3 nepeMemnBajoT b TeneHiie hohm npn 
KOMHaTHoPi TeMnepaType. PacTBopure/ib 3aTeM 
yAa/iflior, ocTaTOK o6paoaTbiBaiOT CH 2 CI 2 , 
CH 2 CI 2 pacTBop npoMbiBaiOT boaom, 
BbicyiUMBaiOT HaA Na 2 S0 4 m KOHu,eHTpnpyioT. 
XpoMaTorpacpufl Ha SiO 2 /EE/ CH 3 OH /20:1/ 
AaeT 2,8 r t^eneBoro coeAMHeHUfl. TeMnepaTypa 
nnaBneHMfl: 168 170°C. 

Rf/EE/CH 3 OH 20:1/0,13 

MS /FAB/ 462 /M + H/ 

Cl 

2-3Tnn-7-MeTM/i-3-//2 , -cyribct)OHaMHAo6n4)eHnn- 

4- nn/-MeTMJi-MMMAa30 /4,5-b/nnpMAHH 

2,8 r /6.06 MMonb/ CoeAMHeHna M3 npuMepa 
30b nepesoA^T b i^enesoe coeAHHenne (2,2 r) 
cornacHO cnoco6y, npuiBeAeHHOMy b npuMepe 
19 c. 

TeMnepaTypa nnaBneHMJi: 21 1-212 °C 
Rf/Si02, EE/CP3OH/ 0,35 
MS /FAB/ 407 /M + HI 
bl 

2-3TMji-7-MeTnn-3-[(2 , -H-nponnnaMHHOKap6oHnn 

aMHHOcy/ibC|)OHnri6nc})eHM/i-4-nn) 

-MeTMn-MMMAa30/4,5-b/nnpMAMH 

L(eneBoe coeAMHeHne nonynaKDr H3 
coeAHHeHUH npuMepa 30 c w 
H-nponnnM30unaHaTa no cnoco6y npuMepa 20 a. 
M3 70 Mr /0.172 MMonb/ coeAHHeHUfl 30 c 
nonyHawr 43 Mr i^eneBoro npoAyKTa. 

TeMnepaTypa nnaB/ieHun: 215-220 °C 

Rf/SiQj, EE/CH3 20:1/ 0,36 

MS /FAB/ 492 /M + HI 

(IpMMep 31 

2-3TMn-3-//2 , -3TMnaMMHOKap6oHMnaMMHOcyji 
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bCf)OHHJl 

-6n4)eHHJi-4-M/i/MeTnn-7-MeTMJi-MMMAa30/4,5-b/n 

L4eneBoe coeAHHeHue nojiy^aic-T H3 
coeAWHeHun npuMepa 30 c h 3Tnni/i30LiMaHaTa 
no cnocooy npi/iMepa 20 a. TewinepaTypa 
n/iaB/ieHMfl: 240 245°C 

Rf/Si0 2 , EE/ 0,14 

MS /FAB/ 478 /M + HI 

flpuMep 32 

3-//2 , -AnnnriaMMHOKap6oHHJiaMMHOcynb4)OHM 

n 

-6MCf)eHMXi-4-nn/MeTMn/-2-3TMn^7-MeTnn-HMHAa3 
0/4,5-b/nnpnflMH 

nonyneHne i4eneBoro coeAMHenufl 
ocymecTBJiflioT nyTeM peaKi^nn B3a n m o Ae mctb ha 
coeA^HeHMn npuMepa 30c annn.nn3om/iaHaTOM 
no cnoco6y npuMepa 20a. 

TeMnepaTypa nnaBneHMfl: 216 219 °C 

Rf/Si0 2l EE/ 0,13 

MS /SAB/ 490 /M + H/ 

npMMep 33 

2-3Tnn-3-//2'-MeTOKCHKap6oHnnaMHHOcynbCt) 
OHnn-6n4)eHMn-4-nn)MeTnn/-7-MeTM/i-MMHAa3o/4 
,5-b/nnpiwiH 

100 Mr /0.245 MMOJib/ CoeAHHeHUfl H3 
npuMepa 30 c nepeMeuunBaioT c 171 Mr /1,24 
MMona/ K 2 co 3. 62 MKn /0.62 mmojW 
AHMerwiKapcoHaTa w 25 Mr DMAP b 10 mji 
AH3TnneHrnnKonbAHMeTnnoBoro acfci/ipa b 
TeMeHne 2 m npn TeMneparype KuneHMfl c 
o6paTHbiM xonoAnribHMKOM. 3aTeM 

ocymecTB/iaiOT cnrc-Hicy, ocTaTOK cMeiunBaioT c 
pacTBopoM EE/KH2PO4 opraHMMecKyio c£a3y 
oTAenjuoT n ABawAbi npoMbiBaioT pacTBopoM 
KH 2PO4. BbicyLUMBaHne HaA Na2S04, 
KOHt^eHTpupoBaH ne h xpoMaTorpa<£i/ifl Ha 
SiO 2 AawT 44 Mr ueneBoro coeAMHeHMfl. 

Rf/Si0 2l EE/ 0,15 

MS/ FAB/: 465 /M + H/. 

YKa3aHHb»e b Ta6/iML4e npuMepw cfeopMyribi Y 
nonyMawr aHanornHHO n pn BeA©H h bi m b 
npuMepax 1 33 MeTOAHKaM H3 oni/icaHHbix 
CTpyKiypHbix aneMeHTOB: 
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II 



SO NHC-R 

2 c 



<t>opMyna M3o6peTeHMJi: 

1 . HMHAa3o-aHHennpoBaHHbie M3o- 
reTepoL^MKnw o6mew (£opMyjibi I 
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pa3J]ttHHbje, 
C6-ajiKnn, 



R I K 

L-A 

rAe X MOHOi^HKHMMecKnK ociaroK c 4 
atOMaMM b Konbue, b kotopom OAHa M3 CH-rpynn 
Moxer 6biTb 3aMeHeHa Ha N; 

R 1 0^ C 7 -anKHJi; 

R 2 n R 3 OA^HaKOBbie win 
boaodoa, KapooKCHfi, C\ 
C 1 C4-anKOKCMKapSoHnn; 

L C1 C^anKaHAMMn; 

A ocTaTOK 6nL^MiainMecKoro reTepouMKna c 9 
aTOMaMM b KonbL^e, coAepwamHtf 1 aTOM S hdh 
1 3 aTOMa N, 3aMetneHHbiM ocTaTKaMU R 4 n R 5 , 
hjih 6n(})eHnribHbiM ocTaTOK, 3aMeiAeHHbift 

OAMHaKOBblMH MJ1M paSHblMU OCTaTIOMM R 4 H 

R 5 , npwneM A o6fl3arenbHo 3aMemeH no 
MeHbLuen Mepe oahmm oct3tkom R 5 ; 

R 4 ranoreH, 2-TeTpa3onun, -SO2NH2, unaHo; 

R 5 boaopoa, C-j C4-anKnn, 
ajiKOKcnKap6oHnn, KapooKCun, 
-SO 2 -NHCONR 6 R 7 , -SO2-NHCOOR 7 , 

-SO 2 -N(COOR<M A >7<D) 2> 

-SO 2 N=CHN(CH3)2, 4>eHnn, MeTMJi4)eHnn; 

R 6 , R 7 OAMHaKOBbie win pa3JWHHbie, 
boaodoa, C-i - C 4 - anmvi, 
C3 Cs-unKnoanKH/i-Ci C4-anKMJi, 

cpeHnn-C 1 C 4 -anKnn, C 2 - C r a/iKeHnn mjim 
R 6 m R 7 o6pasyK)T BMecTe c HecyiAMM hx 
aTOMOM a3ora reTepoapt/in, KOTopurt MOxeT 

6b!Tb HaCTMMHO HUM nOJIHOCTbK) THAPHDOBaH, 

a raiOKe mx 0n3nonornMecKM coBMecTHMbie 
conn. 

2. Cnoco6 nonyneHMfl coeAWHeHHH (fcopMynbi 

I 




L-A 

rAe paAkixajibi npnH^iMaiOT 3HaMeHM«, 
onpeAeneHHbie An« cpopMynw I n. 1 , 

OTTIHMaiOlAHMCfl TeM, HTO COeAUHGHMe c|x>pMynbi 

II 




R I R 

H 

rAe R 1 , R 2 , R 3 mmgiot yKa3aHHbie SHaneHviR, 
anKvtnvtpyioT coeAMneHMeM cpopMynw III 
U L A, 

rAe Am L mmsk)t yKa3aHHbie 3HaHeHM5i; 
U ortnenrmeMafl rpynna, b cxiyMae 



o 

10 
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Heo6XOAHM0CTM BpeMSHHO BBefleHHbie 

3aiMHTHbie rpynnbi, 

CHOBa OTuneruifliOT c BbweneHneM i^eneBoro 
npo^yKTa b cboooahom BMfle win b bhab 



4)M3MononmecKM npweMjieMoti conn. 

3. CoeAHHeHne cfropMy/ibi I no n. 1, 
npoflBnaiomee aHTaroHncTMMecKoe ^eCiCTBue Ha 
pei4errropbi aHrvioTeH3HHa II. 
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(IpM- 


Ra 


RB 


Rc 


TeMnepaT. 
n/iaB/i. °C 


Rf 


M (FAB) 






Mep 








SIO2 


(M+H) 
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